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PREFACE

In addition to fulfilling an academic thesis
requirement, this study offered an opportunity to
particigate in a Department of Defense health study
group. That group, the Health Personnel All-Volunteer
Task Force, was formed to study the present utilization
of resources -- particularly personnel; to investigate
alternative patterns of care; and to report its findings
to the Office of the Assistant Secretary of Defense
(Health and Environment). This writer's interest in a
comﬁarative study of lengths of stay was aroused by a.
health care cost study conducted for the Navy by the
Boeing Corporation., The medical task force shared my
interest and provided the resources and authority neces-
sary for me to pursue the study.

This study required considerable data input from
the Army, Navy, and Air Force inpatient data systems and
extensive computer’précessing. Conséquently. the support
and cooperation of many individuals was sought and,
fortunately, received. I would like to take this oppor-
tunity to thank all of those individpals who assisted me
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in the completion of the study and to specifically
thank several who made very substantial contributions.

Special thanks must go to my preceptor, Captain
David R, Pitts who is the Assistant to the President for
Administrative Affairs of the Uniformed Services Uni-
versity of the Health Sciences, for establishing my con-
tact with the task force and providing invaluable advice,
resources, and moral support throughout the course of
this study. Furthermore, an attempt at a tri-service
study would have been impossible without the official
and personal influence exerted by Lieutenant Colonel John
E. Murphy, Chief of the Health Persqnnel All-Volunteer
Task Force. I thank him and all of the members of the
task force for their efforts in my behalf.

I am indebted also to my thesis advisor, Dr., Vernon
E, Weckwerth for his expert guidahce§throughout all of
the phases of this study, particularly in the area of
statistical analysis.

Further appreciation must be extended to Miss Mary-
Josita Reding; Mr., Edward E, Wieben, Sr.; and Dr, John
J. Bircher of the Biometrics Division, Office of the
Surgeon General, for their generous assistance in the
design and analysis portion of the study. In addition,
I must recognize the fine efforts of Technical Sergeant
Charles A, Grant in converting tri-service patient data

to a single format and extracting the patient samples




needed for this study. He certainly has my thanks for
the use of his expertise and, especially, his per-
severance., Also,the graphic skills of Technical Ser-
geant Robert E, Fontaine added immensely to the quality
of the paper and I thank him for his time and efforts.

Finally, my deepest gratitude to my daughter,
Stacy, for her patience; and to my wife, LeEtta, for
her understanding throughout the course of the study
and for typing this paper at an undisclosed cost to

this writer,

Willijam K, Maxwell
Captain, USAF, MSC

Directorate of Plans and Resources
Office of the USAF Surgeon General
Washington, D.C.
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March 15, 1974
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I INTRODUCTION

A - Scope of the Studi

The health care delivery system has been the target
of considerable and incréasing public scrutiny during
the past several years, Spurred on by consumers and
third party payers who are concerned about the rising
cost of health caré. the federal government has become
quite active in regulating the activities of providers
of health care -- with special attention being afforded
to the institutional health care provider,

It appears that the federal government is dedicated
to controlling the costs of health care, and that each
federal health program is ultimately designed to achieve
that end. Programs such as those promoting comprehensive
health planning, professional standards review organ-
izations, and health maintenance'organizations certainly
have significant cost reduction implications. This
drive to reduce health care costs is a result of the
federal government's experience with the dramatic in-
flation of health cests which accompanied the Medicare

program, and is becoming more intense as the probability




of expanded federal health care involvement grows.
Increasing health care costs ar; not unique to the
civilian health care sector. The m}litary health care
systems have also experienced cost increases in recent
years, The Department of Defense hag ipcreased its
outlays for medical and health-related activities* from
$2.4 billion in fiscal year 1972"" to approximately $2.7
billion in fiscal year 1973, and fiscal year 1974 expen-
ditures are expected to be nearly $2.9 billion.l 1In
view of the federal government'’s jincreasing role in the
health care arena, one would expect the government to
eventually turn its attention to ensuring that the
dollars expended within the federal health care systems
are being utilized in the most effective manner., This
process has begun., Several studies are currently being
conducted by agencies of the executive and legislative

branches of the federal government to evaluate the

* Medical and health related activities include:
health research, training and education of

health personnel, construction of health facilities,

administrative activities, direct and indirect
medical services, and prevention and control.

*% Federal fiscal years begin on July 1 of each year
and continue through June 30 of the next calendar
year,

1. Information obtained from Colonel Robert M. Edwards,

Chief, Directorate for Planning and Management,

Office of the Assistant Secretary of Defense (Health

and Environment), January 15, 1974, in personal
interview,




effectiveness of health care delivefy within the
military health care system. |

Those evaluations of the Department of Defense
(DoD) health care delivery systems have created a
sincere effort within the DoD to objectively eval-
uate the effectiveness and efficiency of those systems.
This study evolved as a result of these efforts by the.
Department of Defense,

This study represents the efforts of a U.S. Air
Force health care administrator to evaluate one
measure of efficiency in the delivery of military
health care -- the length of inpatieht stay in acute
care facilities. Specifically, this study compares
military medical services -- the U.S Army, U.S. Navy,
and U.S. Air Force medical departments. Each military
medical service's length of stay experience for ten
primary discharge diagnoses is compared to the experi-
ence of the other military services and civilian length
of stay data extraéted from the Commission on Professional
and Hospital Activities publication, Length of Stay in
PAS Hospitals, United States, 1972.* The comparisons in-

* PAS hospitals are those hospitals which
participate in the Professional Activity
Study, a study of hospital practice conducted
by the Commission on Professional and Hospital
Activities,

! |




volve samples‘of patients who were discharged during
calendar year 1972 from medical facilities within the
continental United States and who are matched in terms
of primary discharge diagnosis, age group, sex, DoD
beneficiary category, whether they were treated for a
single diagnosis or multiple diaghoses. and whether
they did or did not undergo surgery.’

The purpose of these comparisons is to establish
quantitatively whether differences in the management of
hospitalizations exist among the military health care-
systems and between each military meéical system and the
private sector. ' These differences, if found, could
indicate the unnecessary use of acute health care re-
sources and signal the need for a more intense evalu-
ation of hospital utilization withiq the Department of

Defense health care system.

B - The Organization and Functions of the Department
of Defense Hea are Delivery Systems

Since many readers may be unfamiliar with the mili-
tary health care system, a brief explanation of the organ-
ization of the system is necessary at this point.

As a portion of his responsibilities of exercising
general direction and control over the Department of
Defense, the Secretary of Defense establishes policies
and issues directives concerning the provision of health

-~

care to the uniformed military services o“ the United

A v t




States. The particular health care benefits to be
extended to active duty military personnel, their de-
pendents, retired military personnel, and their depen-
dents are established by law, The Secretary of "efense
must then convert those legislative programs i ceality
through the efforts of the DoD health care system, The
organizational structure of the DoD health care system
is displayed in Table 1.

To assist in that immense task is the Assistant
Secretary of Defense (Health andlEnQironment) who serves
as the principal advisor and coordinator for the Secre-
tary of Defense on all health and environmental quality
matters, The Assistant Secretary of Defense (Health and
Environment) and his staff of military physicians, den-
tists, nurses, health care administrators, and civil service
employees are organized as shown in Table 2 and are respon-
sible for performing the following management functions:

a. ‘Recommending policies and guidance govern-
ing Department of Defense health planning

and program development. ’12?
b. Developing systems and standards for the
administration and management of approved .

plans and programs,

¢. Reviewing and evaluating 1 ograms of De-
: partment of Defense components for carrying
out approved policies and procedures.

d. Establishing requirements for Department of
Defense research and development programs in
relevant fields to be carried out by the
Director of Defense Research and Engineering,
and keeping abreast of technical developments




ORGANIZATIONAL STRUCTURE
DEPARTMENT OF DEFENSE
HEALTH DELIVERY SYSTEM?

Table 1

HEALTH CARE LEGISLATION
AFFECTING THE
DEPARTMENT OF DEFENSE

SECRETARY OF DEFENSE

ASST SEC. OF |
DEFENSE
(HEALTH &
ENVIRONMENT)
| M |
DEPT OF THE DEPT OF THE DEPT OF THE
ARMY NAVY AIR FORCE
SEC. OF THE SEC. OF THE SEC. OF THE
ARMY NAVY AIR FORCE
CHIEF OF STAFF CHIEF OF NAVAL CHIEF OF STAFF
ARMY OPERATIONS AR FORCE
ARMY NAVY AIR FORCE
SURGEON m SURGEON = SURGEON }=
GENERAL GENERAL GENERAL
| 1 | 1
OPERATIONAL HEALTH OPERATIONAL BUREAU OF OPERATIONAL
COMMANDS SERVICES COMMANDS MEDICINE AR
COMMAND 8 SURGERY COMMANDS
COMMAND|_|
SURGEON
ALL ARMY ALL ALL AR FORCE
HEALTH CARE NAVAL MEDICAL
FACILITIES HOSPITALS FACILITIES

2, Information obtained from Major George Rider, from
the Directorate for Planning and Management, Office

1

of the Assistant Secretary of Defense (Health and
Environment), Januar 1

80

1l inter




ORGANIZATIONAL STRUCTURE
OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
HEALTH & ENVIRONMENT

ADVISORY COUNCILS

MEDICAL ADVISORY
COUNCIL

DEFENSE DENTAL

ADVISORY COMMITTEE /™

DEFENSE NURSING

ADVISORY COMMITTEE

Table 2

ASSISTANT SECRETARY

OF
DEFENSE

(HEALTH & ENVIRONMENT)

PRINCIPAL DEPUTY

EXECUTIVE ASSISTANT

DEP ASST. SECY SPECIAL ASST DEP ASST. SECY. DIRECTORATE DIRECTORATE
DRUG & FOR (HEALTH FOR FOR
ALCOHOL DENTAL RESOURCES PROFESSIONAL ENVIRONMENTAL
ABUSE AFFAIRS & PROGRAMS) SERVICES QUALITY
DIRECTORATE FOR OIRECTORATE FOR DIRECTORATE OIRECTORATE |oirecToRATE FOR]
pe{ PREVENTION & LEGISLATIVE FOR FOR ENVIRONMENTAL
IDENTIFICATION PQLICY PERSONNEL PLANNING & MANAGEMENT
NATURAL a
RESOURCES SPEC. PROGRAMS
[OIRECTORATE FOR omsc"a%an:
TRE A:“E NT DlﬂEgzgﬂAT! MANAGEMENT DIR!CPBORR‘TE OIRECFLOR.‘T!
REMABILITATION MATERIEL PLANNNG AIR & WATER CATEGORICAL
PROGRAMS PROGRAMS
Imcroum Fon|
OIRECTORATE FOR
- ntsg.ncu CHAMPUS
EVALUATION Poticy
3., Ibid,




to provide their orderly transition to oper-
ational status.

Recommending appropriate steps which will provide /1?
for more effective, efficient and economical
administration and operation in the Depart- '
ment of Defense including the elimination, trans-
fer, reassignment and consolidation of functions.
Promoting close cooperation and mutual under-
standing between the Department of Defense,

other federal agencies and the civil health

and medical professional.

Providing specific policy and guidance for the /1
procurement, professional development, and .
retention of medical and dental personnel, as

well as such other personnel as may be re-

quired to discharge Department of Defense health
and environmental quality responsibilities.

Providing policy guidance, management control,
and coordination for the Department of Defense
Drug Abuse Control Program and the Department
of Defense Alcohol Abuse Control Program,
These programs include educational and infor-
mational materials on the dangers, of illegal
or improper drug and alcohol use, ¥

The programs, policies, and directives developed by

the Office of the Assistant Secretary of Defense (Health
and Environment) areldependent upon the approval of the
Secretary of Defense and his line of authority for
implementation., After such approval, the policies and
directives are desiminated to the next level of organ-

ization in the DoD health care system -- the respective

\

Secretaries of the U.S. Army, U.S. Navy, and U.S. Air Force,

\

L.

"Assistant Secretary of Defense (Health and
Environment),"” Department of Defense Directive,
No. 5136.1, pp. 2-3.




The Secretaries of the military\services rely on
their respective Sﬁrgeon General for staff support and
advice on matters pertaining to the delivery of health
care, Just as the Assistant Secretary of Defense
(Health and Environment) has no line-authofity within
the military health care system, nor do the Surgeons Gen-
eral possess such authority. They develop policies, pro-
grams, and procedures which adapt the overall DoD policy
to their own military department’s operational and organ-
izational requirements, but cannot force implementation
without approval from their respective Chief of Staff,

The Surgeons General maintain staffs of health
professionals to assist them in the management of their
health care delivery subsystem. Each Surgeon General
maintains a staff which carries out the functions of
health planning, financial management, materiel manage-
ment, facility planning and programﬁing, management of
professional services, personnel planning and management,
research and development, and medical information system
development and management., Although the Offices of the
Surgeons General contain similar functiong. they are struc-
tured somewhat differently. Those organizational struc-
tures can be compared by referring to Tables 3,4, and 5.

The differences among the three military medical
departments are not confined to the Surgeon General level.
Variances also exist in the lines of authority among the

Cvief of Staff of the Army, the Chief of Staff of the

RS e
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ORGANIZATIONAL STRUCTURE
BUREAU OF MEDICINE AND SURGERY
UNITED STATES NAVY 2
Table 3

SURGEON GENERAL

DEPUTY & ASST CHIEF FOR
HEADQUARTERS OPERATIONS

TECHNICAL DIRECTOR, CLINICAL MANAGEMENT INFORMATION CENTER
RESEARCH & MEDICAL EDUCATION EQUAL OPPORTUNITY ASSISTANT

LEGAL ASSISTANT MARINE CORPS HEADQUARTERS
INSPECTOR GENERAL, MEDICAL LIAISON OFFICER

MASTER CHIEF PETTY PROFESSIONAL PUBLICATIONS OFFICER
OFFICER OF THE MEDICAL DEPT. DIRECTOR, MEDICAL DEPARTMENT

‘ COMPTROLLER EDUCATION & TRAINING

p— .

ASST. CHIEF FOR

ASST. CHIEF FOR
AR ASST. CHIEF FOR | | ASST. CHIEF FOR ASST. CHEF S e S ARCH
AND 4 PLANNING & AERQSPACE FOR MILITARAYN?AEDICAL
PROFESSIONAL
OPERATIONS { LOGISTICS » MEDICINE 7 DENTISTRY SPECALTIES
PROFE SSIONAL l PLANNING AEROSPACE ) INSPECTOR » RESEARCH
™ DIVISION | DIVISION’ MEDICINE ‘ GENERAL, DIVISION
l OPD'EVR';'B?‘“ DENTAL
PREVENTIVE
DWISION | OiSION ASST DEPUTY b MEDICINE
| AEROSPACE CHIEF DIVISION
. MEDICINE : OENTAL
PHYSICAL | HEALTH CARE TECHNICAL DIVISION
QUALIFICATIONS by  ADMINIS TRATION DIVISION INDUS TRIAL
= a l DIVISION e ENVIRONMENTAL
vEoiC N e | | - DIvISioN
L DEFENSE WEDICAL v
- M \
HOSPITAL CORPS SUBMARINE
1 ovision poaRo u DIING &
MEDICINE
MEDICAL SERVICE o B DIVISioN
DIVISION

ATA
n NAVAL RESERVE PRO%ESSM

Division DIVISION

MANPOWER FLEET & MARINE
REQUIREMENTS ﬁ CORPS

DIVISION MEDICAL SUPPORT

DIVISION

PATIENT AFFAIRS
DIVISION

L

5. Military Medicine, vol, 39 (January, 1974) p. 52.




ORGANIZATIONAL STRUCTURE
OFFICE OF THE SURGEON GENERAL
UNITED STATES ARMY6
Table 4

SURGEON GENERAL

DEP SURG. GEN.

EXECUTIVE OFFICER

ASST. SURG. GEN.

CHIEF CHIEF CHIEF
FOR DENT 8VS. | | \croonr o MEDICAL ARMY
CHEF . CORPS SERVICE NURSE
DENTAL CORPS CORPS CORPS
2::;::; CHEF ASST itéze, GEN.
MED. SPECIALIST MEDf::N;(s’RPS RESEARCH &
CORPS DEVELOPMENT
DIRECTOR DIRECTOR DIRECTOR
- OF OF
RESOURCES | | HEALTH CARE
PERSONNEL MANAGEMENT || OPERATIONS

6. Ibid., p. 56.




ORGANIZATIONAL STRUCTURE
OFFICE OF THE SURGEON GENERAL
UNITED STATES AIR FORCE’

Table 5

SURGEON GENERAL

DEP SURG. GEN.

EXECUTIVE OFFICER

1

12

SPECIAL ASSISTANT
FOR INFORMATION

ASST SURG. GEN.
FOR
DENT. SERVICES

ASST. SURG. GEN.

FOR

VET. SERVICES

CHIEF
MEDICAL SERVICE
CORPS

CHIEF
NURSE
CORPS

CHIEF

BIOMED. SCIENCES

CORPS

DIRECTORATE OF

DIRECTORATE OF

MEDICAL PLANS PROFESSIONAL
& RESOURCES SERVICES
| FINANCIAL CLINICAL AEROSPACE
a:::g:fs PROGRAMS F;a;:;:as MEDICINE MEDICINE
DIVISION DIVISION DIVISION
MED. PLANS 8 MATERIEL MEDICAL
HEALTH a8 STANDARDS
SERVICES SERVICES o
DIVISION DIVISION

7. Ibid., p. Sk,
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Air Force, and the Chief of Naval Operations and their
respective operational medical facilities.

The Army reorganized its medical department in
July, 1973, and established a separate Health Services
Command, The Health Services Command is intended to
function as the single manager for health care delivery
by Army hospitals, clinics, dental facilities, veterinar-
lan facilities, and other health activities within the
continental United states. Medical units operating out-
side of those limits function under the authority of the
Army command responsible for their geographic area or
functional element. The Army Surgeon General exercises
indirect control over the Health Services Command
through policies, programs, and procedures which he
initiates and are approved by the Sécretary of the Army.

The Naval Bureau of Medicine amd Surgery maintains
centralized control of all Naval medical activities,

All Naval hospital commanders are directly accountable
to the Chief of the Bureau of Medicine and Surgery. On
an organization chart, it appears that the Surgeon General
of the Navy also performs solely a staff function for
the Chief of Naval Operations. In reality, however, the
Surgeon General of the Navy and the Chief of the Bureau
of Medicine and Surgery are the same person. There-

- fore, the Surgeon General of the Navy is able to exercise

line authority through his position as the Chief of the

n——
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Bureau of Medicine and Surgery.

Unlike the Army and Naval centralized medical
management systems, the Air Force administers its
medical activities through the major command struc-
ture which exists to support the flying mission.

This structure places a Command Surgeon in a staff po-
sition at each Major Air Command Headquarters., Each
Command Surgeon is responsible to both the USAF Sur-
geon General and th Commander of the Major Air Com-
mand. After he has supplemented the USAF Surgeon
General's policies and programs to ensure that they are
viable in relation to the operational demands of his
Major Air Command, the Command Surgeon must provide
guidance to the lower echelons of the medical service
for the implementation of those policies and programs.

The requirements of law and the resulting health
programs developed within the military health care
hierarchy described above finally sift down to
those who manage the system's health care facilities,
It is at this level that the DoD health care system
must perform adequately if it is to achieve its pri-
mary objective of maintaining the health of armed
services personnel at a level which will ensure the
highest degree of combat readiness and effective-

ness,
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A secondary objective which consumes a substantial
portion of health care resources is to provide, as
resources permit, comprehensive medical care to depen-
dents of active duty military personnel, retired military
personnel, and the dependents of retired personnel.

The medical and preventive care necessary to
achieve those objectives is delivered through a world-
wide network of DoD health care facilities which are
staffed and managed by the three military medical
services., Although the military medical services are
striving tow#rd the same objectives, their concepts of
care differ,

The delivery of health care within the Army and ’,z\

Navy health care subsystems is dom&?ated b ‘
medical centers such as the U.S., Army's{ 1579 ﬁed Walter
Reed Medical Center in Washington, D.C., and the 875

bed San Diego Naval Hospital in San Diego, California.
These centers are primarily tertiary care medical
complexes with a full complement ofgsupporting agencies
providing such services as civil engineering, data pro-
cessing, supply, and personnel management. Primary and
secondary medical carg are also provided at thése medical
centers, but the emaller hospitals and dispensaries at
operational installations provide fhe majority of such

care,
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In contrast, the Air Force provides medical care
through a concept qf community hospitals. KEach Air Force
base is supported medically by a ﬁosiital or dispensary
which is staffed ahd equipped in accordance with that par-
ticular base's health needs. Only the 1000 bed Wilford
Hall USAF Medical Center in San Antonio, Texas, is com-
parable in size to the large Army and Naval Medical Centers.
Although they are smaller than their Army and Naval counter-
parts, Air Force Medical Centers also treat referral
patients with complicated medical problems which cannot be
adequately cared for in smaller Air Force medical facilities.

Through its network of medical centers, hospitals,
dispensaries, and clinics, the DoD health care delivery
system provides medical, dental, and preventive care to
an estimated ten million health care beneficiaries. These
beneficiaries include active duty military personnel,
dependents of active duty personnel, retired military
personnel, and dependents of retired military personnel.
Various other groups of individuals! such as U.S. Coast
Guard and U,S, Public Health Service personnel, are
treated in military medical facilities, but, in aggregate,
account for only 15% of the system's total bed days per
year. A summary of the care provided in DoD medical
facilities is presented in Table 6.,

Because DoD health care facilities exist primarily
to provide medical care to the active duty military

population, authorized medical care is made available
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to other beneficiary groups as health resources permit.
The determination as to the extent of care to be pro-
vided to non-active duty military patients is made by
each military medical facil;ty commander,

The principal recipient of DoD dental and pre-
ventive care is the active duty military population.
Retired military personnel and their dependents are
provided dental care on a space available basis, while
dependents of active duty personnel are eligible for
dental care only in areas which are officially designated
as "isolated”,

Preventive care is provided to All beneficiaries
in varying degrees. Preventive care for active duty
military personnel takes the form of periodic physicial
examinations and a mandatory immunization program.
Immunizations are also available for other‘beneficiaries.
but physical examinations are normally provided only in
conjunction with medical care for a séecific condition.

When military health resources in an area are in-
adequate to care for non-active duty military health
beneficiaries, those beneficiaries can turn to the
civilian community's health resources for care. The
Civilian Health and Medical Program of the Uniform
Services (CHAMPUS) is a cost sharing program which en-
ables the families or survivors of active duty and re-

tired military personnel to purchase medical care from
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civilian sources at nominal cost to the service
family.

Actually, CHAMPUS is a major subsystem of the DoD
health care system, and offers the beneficiaries de-
lineated above an alternative method of obtaining
health care, Tﬁose beneficiaries are free to utilize
CHAMPUS to obtain outpatient care at any time. CHAMPUS
will pay 80% of the outpatient bill after the individual
seeking care has paid a $50 deductible for the year, or
his family has paid a total deductible of $100 for the
year, CHAMPUS inpatiént benefits are available only'after
the beneficiary has established that the care he needs is
unavailable in a nearby military medical facility (with-
in a 30 mile radius) and has obtained a statement that
required care is not available from that facility. Excep-
tions to that rule are beneficiaries who are living apart
from their active duty or retired military sponsor and
those beneficiaries needing emergen&y care. Inpatient
benefits under CHAMPUS compare quite favorable to
benefits offerred by civilian third party payors. The
CHAMPUS beneficiary must pay $ 3.50 per day or a $25
total for each inpatient stay, whichever is greater.9

The balance of the hospital costs are paid by CHAMPUS.

CEN— .

9, Information obtained from Lieutenant Colonel
Norman Penner, from the Directorate for CHAMPUS
' Policy, Office of the Assistant Secretary of
Defense (Health and Environment), February 19,
1974, in personal interview,
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As one can see by examining Table 7, the costs of
the CHAMPUS program have also grown dramatically in the
past several years., This growth is due to many factors.
Among them are the liberal benefit policies which CHAMPUS
has followed in the past:; the large number of depen-
dents living apart from their sponsor during the Vietnam
conflicts; and, more recently, the critical shortage of
physicians in the military medical services which severely
limits the availability of care to military dependents in
military medical facilities,

Through the military medical services and CHAMPUS
subsystems described above, the DoD health care de-
livery system has been able to achieve its objectives of
maintaining healthy fighting forces and providing com-
prehensive health care to its beneficiaries., However,
in this writers opinion, if the DoD health care system
is to meet its objectives in the future, it must
manage its health resources more efféctively. This
improved management will, undoubtedly, involve stricter
controls on the use of health care resources.

C « Literature Review

A review of the literature concerning an inpatient's
length of stay in an acute care facility reveals that
the subject has not been neglected by previous research-

ers, The bulk of the work done, however, seems to be
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concerned with establishing relationships between
independent variables such as a patient's age, sex, race,
diagnoses, mode of payment, services provided, and the
patient's length of stay in the acute care facility.ll
Other, more ambi;ious, researchers have attempted to
develop modelé which would enable managers to utilize
those relationships ta predict a patient's length of
stay.12
Despite the abundance of research related to length
of stay, very few studies have dealt directly with com-
parisons of the lengths of stay expefienced in military
and non-military hospitals. These few studies which are
applicable to this research effort proved to be extremely
useful in that they established a foundation on which
this study could build and, hopefully, improve.

In his 1969 thesis for the University of Iowa,
"@ National Comparison of Lengths of Stay Between
Fede£a1 Short-term General Hospitals and Non-federal

Short-term General Hospitals,” D.H. Fisher sought to

11, R, Hopkins Holmberg, "The Relation of Certain
Factors to Length of Inpatient Stay,” p. 18;
Estelle James, Egon Neuberger, and Florence
Neuberger, "Hospital Length of Stay -- A
Preliminary Analysis," p. 9.

12. George Joseph Foegen, "A Study of the Use of
Stepwise Multiple Regression in the Prediction
of Length of Hospitalization of Lower Extremity
Injury Patients.” ppo 1-10.
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determine whether the former experienced a longer
length of stay than the latter.!3 He included military
hospitals in this comparison under the category of
federal short-term general hospitals along with Public
Health Service, Indian Service, and Veterans Adminis-
tration hospitals. The study included only federal and
non-federal hospitals which were within the 200 to 400
bed size range. Fisher utilized a questionaire as his
data gathering instrument. A portion of the questionaire
asked the administrator of each sample'hospital to
gggimatg‘the average length of stﬁy for surgical, medical,
and orthopedic service patients, in addition to the
average length of stay for all patients. The lengths of
stay for the two hospital categories were then compared by
using the Kolmogorov-Smirnov one-sample test. As a result
of that analysis, Fisher concluded that patient lengths Lﬂ
of stay in federal short-term general hospitals were longer
than in non-federal short-term general hospitals,

Another, more complex, comparison of lengths of stay
in military and civilian hospitals was conducted for the

U.S. Navy by John J. Waggoner of the Boeing Corporation.lu

13. David Howard Fisher, "A National Comparison of
Lengths of Stay Betweeri Federal Short-term
General Hospitals and Non-federal Short-term
General Hospitals," pp. 1-79.

14, John J, Waggoner, "The Extent of Extended Care
of Active Duty Personnel," pp. 1-24,

Q\'\
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In a preliminary portion of his 1973 study, "The Extent
of Extended Care of Active Duty Personnel," Waggoner
compared the lengths of stay experienced by CHAMPUS; the
Kaiser-permanente Medical System in Portland, Oregons
hospitals participating in the Commission on Professional
and Hospital Activities' Professional Activities Study
(PAS); and Naval hospitals. In an effort to make his
comparisons between similar groups of patients, Waggoner
divided the data into diagnostic groups. These divisions
were based upon the 17 diagnostic categories presented

in volume eight of the International Classification of

Diseases, Adapted.15 The results of this preliminary

comparison indicated that patients treated in Naval hospi-
tals were experiencing an average length of stay whicn?‘w\
was, in most diagnostic categories, two to three times
greater than that of the other health care providers Lﬁ;r’\
studied. |

Waggoner refined his study by matching Naval length
of stay data with PAS data in terms of the specific
primary diagnosis treated and the patient age group. He
then compared the average lengths of stay of the matched
Naval and PAS groupings and concludeds "Judging from the

overall aggregates,; it appears that Naval and Marine

15. International Classification of Diseases,
Adapted, pp. 1=45,
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Corps personnel spend from 2,5 to 3.5 times as long in
military hospitals than do civilians in the private
sector.“16
Waggoner's conclusions were weakened to some degree
by shortcomings in the Naval data which he used, During
the period covered by his study, July-December, 1969,
the Navy Medical Data Center could provide Waggoner with
e
only the number of sick days by diagnosis, Sick days
in;IEEEE—;;;—;nly the information which Waggoner sought,

the number of occupied bed days, but also the number of

non-hospital convalescent days necessary before the
patient could return to duty., Because of that difficulty,
Waggoner was forced to determine the percentage of an
average Naval hospital stay which was spent in a hospital
bed and apply that average to each patient's stay, The
degree to which that averaging affected the results of
the study is unknown.

James L, Norton also compared Naval and civilian
hospital length of stay data in his 1973 study, "A Com-
parative Analysis of Military and Civilian Health Care
Delivery Systems."17 Specifically, he compared the
average lengths of stay at the OAK Knoll Naval Hospital

16, Waggoner, p. 10.

17, James L, Norton, "A Comparative Analysis of
Military and Civilian Health Care Delivery
Systems," pp. 1-50,

1
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for 19 diagnoses of 27 lowa hospitals and Silas

B. Hays Army Hospital for the same diagnoses. Norton
used a "t" test, utilizing pooled variances, to compare
the mean lengths of stay at the .01 level of significance.
He concluded that patients admitted with any of the
observed diagnoses stay no longer at Oak Knoll Naval
Hospital than those admitted for the same diagnoses at
Silas B, Hays Army Hospital. However, Norton's analysis
did reveal that the lengths of stay at Oak Knoll Naval
Hospital were greater than those at the Iowa hospitals
for 6 of the 19 diagnoses studied, Since those differ-
ences represented only about one-third of the diagnoses
studied, he concluded that the effects of free medical care
on length of stay were not as great as some critics of
national health insurance had feared,

Norton's findings concerning no differences between
lengths of stay in Oak Knoll Naval Hospital and Silas B.
Hays Army Hospital may not be transferable to military
hospitals as a whole. A 1973 survey conducted by the
United States General Accounting Office (GAO) stated
that, "the average length of hospital stay for all
diagnoses for active duty personnel;among the military
services varied by as much as 12 days, while the length

of stay for retirees, dependents, and other patients
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was relatively consistent."18 The GAO study involved
the examination of medical records for 650 active duty
military personnel who had been hospitalized for one of
six emergency/non-emergency diagnoses and for 400 other
DoD health care beneficiaries. The GAO attributed the
differences in length of stay to lack of uniform polic-
ies and procedures concerning the admission and dis-
charge of patieﬁts and the granting of convalescent
leave, That view point was clearly displayed in the
conclusion of the GAO survey letter to the Secretary
of Defense:

We believe that the circumstances found

at the six hospitals indicate that the

length of time patients are kept in

hospital status is subject to adminis-

trative procedures and controls as well

as medical determinations and that im-

proved administrative and medical prac-

tices can reduce the average number of

days in hospital status. DoD guidance

should set forth the administrative

procedures and practices to limit the

lengths of hospitalization to that

period which is necessary.l
The general validity and universal applicability
of the GAO study findings are limited by the small
number of observations (approximately ten per hospital

diagnosis), However, the point that the length of stay

18, U.S. General Accounting Office Letter Report
(B-133142) to Secretary of Defense, March 23,
1973, pp. 1-7.

19, Ibid., p. 7.
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is affected by administrative as well as medical
considerations is, indeed, accurate. Admission pro-
cedures, reporting of ancillary test results, treatment
scheduling, and discharge procedures are just a few
examples of administrative tasks which, if inefficiently
managed, may lengthen the patient's length of stay and,
perhaps, adversely affect the quality of care provided
in a medical facility.

By increasing the patient's length of stay,
administrative and medical mismanagement result in
an unnecessary use of valuable health care resources.
The relationship of desired medical outcome, length of
stay, and the utilization of resources was very effectively
presented in model form by Estelle James, Egon Neuberger,
and Florence Neuberger in their study, "Hospital Length
of Stay -~ A Preliminary Analysis."” That model is

presented below:

DRi

DR; (LOSj, LOSP;, PHj, RI;/S) where:

DRy = degree of recovery of the i'M patient
as measured by a vector of character-
istics which can be assigned cardinal
or ordinal values,

|

LOS3

hospital length of stay for patient i,
LDSP; = post-hospital length of stay (at home
or extended care facility) for
patient i,

PH; = services of attending physician for
patient i,

J——
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RIj

real inputs of goods and services
(except for the attending physician)
into the ith person's recovery (e.g.
hospital beds, lab tests, nurses),
RIj = RIC; + RIS; + RIF; where:

RIC; = real inputs of goods and services
which are complementary with LOS so
that their usage varies positively
with LOS; their average daily usage
may be held constant, increasing or
decreasing as LOS changes.

RISj = real inputs of goods. and services
which are substitutable for LOS so
that their usage varies negatively
with LOS; consequently the average
daily usage varies even more inversely
with LOS,

RIF; real input of goods and services,
such as admissions and billing costs,
which are fixed for patient, indepen-
dent of his LOS; their daily usage

obviously falls as LOS increases,

S = the economic system or decision-
making process connected with the
medical care of patient i3 this is
treated as a parameter for a given
hospital and physician, but becomes
an important variable when comparing
hospitals, physicians, or time
periods, 20

Assuming that the degree of recovery (DRj) is held con-
stant, then any prolongation of the length of stay
(LOS;) beyond the point where the other inputs are
sufficient to achieve that recovery will result in an
overutilization of goods and services (RIC;)., This

}
overutilization is a result of the increased use of

20, James, p. 1.
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services such as nursing, housekeeping, and food service
which must continue even though the actual acute medical
treatment is complete.

Studies such as those discussed above provide
valuable insights into the military health care system's
management of the inpatient's length of stay. The
differences in length of stay shown by those gtudies may
indicate underlying medical or administrative mis-
management. However, one must excercise care when
utilizing an average length of stay as a comparative
statistic without adjusting for the patient mix involved.
In his 1965 article, "How to Use -- and Misuse -- Average
Length of Stay,"” Dr, Vernon E. Weckwerth described an
unad justed length of stay as "a ratio which relates all
days to all patients, and in that context is about as
useful as the average depth of an average 1ake.21 He
went on to state that:

If we wish to retain the average length
of stay as a comparative indicator not
so crude that it masks the important
forces in its movement, it will be
necessary to become adept in.the use of
all manner of specific length of stay
indicators. Thus there will be age-
specific, sex-specific, age-by-sex-
specific, and age-by-sex-by-diagnosis-
specific, average length of stay data,
so that it 1s possible to tell whether

there are real changes in stay or whether
the crude length of stay is merely chang-

21, Vernon E., Weckwerth, Ph.D,, "How to Use --
and Misuse -- Average Length of stay Data,”
The Modern Hospital, p. 114,
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ing as an artifact of changing hospital
population composition,22

Heeding Dr, Weckwerth's warning against using crude
average length of stay statistics in comparative studies,
this writer turned to other sources for further examples
of characteristics which might improve comparisons of
length of stay data.

Several groups are presently actively involved in
comparative length of stay studies. The Commission in
Professional and Hospital Activities (CPHA) publishes the
book, Length of Stay in PAS Hospitals, which is a collec-

tion and tabulation of length of stay data from 1800 U.S.
and Canadian hospitals. The PAS data are divided into
diagnostic categories which are sorted according to age,
single diagnosis, multiple diagnoses, and whether surgery
was or was not performed.23 These categorizations are
widely used by PAS subscribers to compare their institu-
tion's lengths of stay to those of other hospitals in
the United States and their geographical area,

In addition to enlarging the markets of organizations
such as CPHA, the passage of HR-1 (PL92-603, Social
Security Amendments of 1972) mandated the establishment

of professional standards review organizations (PSRO) and

22, 1Ibid., p. 116,

23, Commission on Professional and Hospital

Activities, Length of Stay in PAS Hospitals
United Sta%es. 2, p.1vii, '
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their development of “peer review,” "medical review,"
and "utilization review" mechanisms. Although the
PSRO concept is not fully operational, several programs
have developed which achieve the purposes of PSRO,
The utilization review procedures of these programs re-
quire the establishment of length of stay criteria to
which actual practice can be compared. In their article
concerning the Hospital Admission and Surveillance
Program (HASP) of Illinois, Bruce A. Flashner and his co-
authors recommend that length of stgy data be categorized
as to age, sex, diagnostic characteristics, and recipient
categories.zn
Dr. Weckwerth, CPHA, and HASP seem to agree that
categorization must be accomplished in length of stay
data in order to accommodate for differences in patient
mix, and the categorization factors suggested by each
are very similar,

D - Objectives of the Study

The studies discusséd in the previous section in-
dicate that there may be differences in the period of
hospitalization experienced by patients treatedvin
military hospitals and those treated in civilian hos-
pitals, In addition, the study conducted by the General

24, Bruce A, Flashner, M.D.; Shirley Reed; Robert
W. Coburn; Philip R. Fine, Ph.D, "Professional
Standards Review Organizations," p. 1474,
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Accounting Office stated that there are significant

length of stay differences between patients treated in

U.S. Army, U.S. Navy, and U.S. Air Force hospitals.

Those studies, while providing valuable information to

the health care field, incorporated various short-

comings into their design which may have affected the

validity of their findings. Those design difficulties

can be summarized as follows:

a)

b)

Introduction of biases into the length of stay
data (ie. allowing administrators to estimate
their institution's average length of stay or
estimating occupied bed days).

Failure to allow for patient mix in the com-

parisons of length of stay data.

This author attempted to build upon the contri-

butions of prior researchers and avoid similar design

difficulties to achieve the following obiectives:

a)

b)

Determine through statistical testing whether
differences exist between the lengths of stay
for patients treated in military short-term
general hospitals and those of comparable pa-
tients treated in non-federal short-term
institutions represented by P&S hospitals' data,
Ascertain through statistical testing whether
differencgs in lengthg of stay exist among com-
parable patients treated in U.S. Army, U.S, Navy,
and U.S. Air Force hospitals.




34

E - Premise

The review of previous research and exposure to
both the civilian and military health care systems led
this writer to arrive at presupposed beliefs concerning
the outcome of this study.

The first such conclusion was that there would be a
difference between the lengths of stay in PAS hospitals
and military hospitals, This preliminary judgment was
based on the results of Waggoner's study and basic
differences in economic forces at work in the two
systems.25 Civilian hosplitals are under considerable
pressure from third party payors, the federal government,
and patients to reduce costgs through controlling hos-
pital utilization, The patient length of stay has been
a primary target of that reduction psychology.

Military hospitals, on the other hand, have not had
to justify to third party payors or paying patients
the elements of care provided. In fact, an incentive
exists within the military budgetary system to
maximize patient days and services. The number of
physicians, funds, and new facilities which each hos-
pital is allocated are based, at least in part, on the

number of patient days accrued by that hospital in the

prior fiscal year. Therefore, to maximize the availability

25. Waggoner, p. 10,
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of future resources, one must either treat more patients
or treat patients longer.

In addition to this rather questionable incentive
factor, there is a more valid reason for delaying some
patients' release ffom the military hospital. Many
active duty military patients who have reached the
point where they no longer require acute medical care,
but do need domiciligry care, cannot be discharged from
the hospital because they have nowhere to go other than
the barracks environment. Domiciliary care facilities
could eliminate many patient days in acute care hos-
pitals, but such facilities are not available in ade-
quate numbers at this time,

The factors delineated above will, in this writer's
opinion, result in differences between the lengths of
stay experienced in civilian and nilitary hospitals.
Similarly, it is this researcher's opinion that the
policy and procedural differences among the military
medical services which were somewhat cursorily examined
in the General Accounting Office's study will cause differ-
ences in the length of stay experience of the three mil-
itary medical services,

F - Hypotheses

In order to achieve the objectives of this study,
12 major hypothéses are tested. These major hypotheses

are intended to indicate whether differences in lengths
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of stay exist among PAS, U.S, Army. p.S. Navy, and U.S,
Air Force hospitals for matched groups of patients. The
testing of each major hypothesis jis dependent upon the
results of the testing of ten sub-hypotheses,
Each sub-hypothesis compares matched groups of
patients for two of the hospital systems mentioned
above to determine if differences in length of stay
exist between the two systems for fhose particular
patient groups. The patient groups are matched in
terms of the following variables:
a) DoD health care beneficiary group (not
applicable for PAS hospitals)
b) Age group ‘
¢) Sex (not applicable for PAS‘hospitals)
d) Primary discharge diagnosis
e) Whether single or multiple diagnoses
were recorded ’
f) Whether or not surgical procedures were
performed
The sub-hypotheses are»identical in form. 1In fact, only
the patient variables incorporated into each sub-
hypothesis differ, Because of this marked similarity, only
the sub-hypotheses for the first major hypothesis will be
written out completely. For subsequent sub-hypotheses,
only variations from the first group of sub-hypotheses

are noted,
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Both major hypotheses and sub-hypotheses are
presented in their operational form. However, the null,
or no difference, form of the hypotheses will be tested
statistically. The results of each test will indicate
whether the null hypothesis should be accepted or re-
jected, Rejection of the null will indicate that the
alternative, in this case the operating hypothesis,
should be accepted.

Hypothesis 1

Active duty military patients hospitalized in U.S,
Army hospitals experience different lengths of stay than
patients who are comparable in terms of selected age,
diagnostic, and surgical characteristics but are hos-
pitalized in PAS hospitals.

Sub-hypothesis l(a);

The lengths of stay for male active duty
military within the 20 to 34 year age group who
are hospitalized in U.S. Army medical facilities
for a primary discharge diagnosis of gastro-
enteritis and colitis with no further diaghoses
or surgery, are different than the lengths of
stay for comparable patients hospitalized in PAS
‘

hospitals.,
Sub-hypothesis 1(b):

The lengths of stay for male active duty
military patients within the 35 to 49 year age
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group who are hospitalized in U.S, Army medical
facilities for a primary discharge diagnosis of
diabetes mellitus without acidosis or coma with

no further diagnoses or surgery, are different

than the lengths of stay for comparable patients
hospitalized in PAS hospitals.
Sub-hypothesis 1(c):

The lengths of stay for male active duty
military patients within the 35 to 49 year age
group who are hospitalized in U.S. Army medical
facilities for a primary discharge diagnosis of
chronic ischemic heart disease without hypertension
or further diagnoses, but with surgery, are differ-
ent than the lengths of stay for comparable patients
hospitalized in PAS hospitals, °
Sub-hypothesis 1(d):

The lengths of stay for male active duty
military patients within the 20 to 34 year age
group who are hospitalized in U.S. Army medical
facilities for a primary discharge diagnosis of

hemorrhoids with surgery but no further diagnoses,

are different than the lengths of stay for com-
parable patients hospitalized in PAS hospitals.
Sub-hypothesis 1(e):

The lengths of stay for male active duty
military patients within the 20 to 34 year age

group who are hospitalized in U.S. Army medical

T R R EmmEmommmmmemrEm==™=™,
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facilities for a primary discharge diagnosis of
acute upper respiratory infection, except
bronchitis, with no further diagnoses or surgery,
are different than the lengths of stay for com-
parable patients hospitalized in PAS hospitals.
Sub-hypothesis 1(f): \

The lengths of stay for male active duty
military patients within the 20 to 34 year age
group who are hospitalized in U.S. Army medical
facilities for a primary dischafge diagnosis of
pneumonia, except viral, with no further diagnoses
or surgery,are different than the lengths of stay
for comparable patients hospitalized in PAS hos-
pitals,

Sub-hypothesis 1(g):

The lengths of stay for male active duty

—

military patients within the 0 to 19 year age group

who are hospitalized in U, S Army medical facillties

for a primary discharge diagnosis of asthma, with

no further diagnoses or surgery, are different than

the lengths of stay for comparable patients hos-
pitalized in PAS hospitals.
Sub-hypothesis 1(h)s

military patients within the O\to>19 year age group
who are hospitalized in U.S. Army medical facilities

for a primary discharge diagnosis of hypertrophy

4

~>

Z.
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of the tonsils and adenoids, with surgery but no
further diagnoses, are different than the lengths
of stay for comparable patients hospitalized in
PAS hospitals,

Sub-hypothesis 1(i):

The lengths of stay for male active duty mil-
itary patients within the 20 to 34 year age group
who are hospitalized in U.S. Army medical facilities
for a primary discharge diagnosis of inguinal
hernia without obstruction or further diagnoses,
but with surgery, are different than the lengths
of stay for comparable patients hosfitalized in PAS
hospitals,"

Sub-hypothesis 1(j):

The lengths of stay for female active duty mil-
itary patients within the 20 to 34 year age group
who are hospitalized in U.S, Army‘medical facilities
for a primary discharge diagnosis of delivery, with-
out complications or further diagnoses, but with
surgery, are different than the lengths of stay for
comparable patients hospitalized in PAS hospitals.,

Hypothesis 2:

Non-active duty military patients hospitalized in
U.S. Army hospitals experience different lengths of stay
than patients who are comparable in terms of selected
age, diagnostic, and surgical characteristics but are

hospitalized in PAS hospitals.

¢
:
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"Sub-hypotheses:

Sub-hypotheses 2(a) through 2(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
only non-active duty military patients are in-
cluded in the U.S, Army patient sample.

Hypothesis 3:

Active duty military patients hospitalized in U.S.
Naval hospitals experience different lengths of stay
than patients who are comparable in terms of selected
age, diagnostic, and surgical characteristics but are
hospitalized in PAS hospitals.

Sub-hypotheses:

Sub-hypotheses 3(a) through 3(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
U.S. Naval hospitals are compared to PAS hospitals.

Hypothesis 4:

Non-active duty military patients hospitalized in
U.S. Naval hospitals experience different lengths of
stay than patients who are comparable in terms of
selected age, diagnostic, and surgiéal characteristics
but are hospitalized in PAS hospitals.

Sub-hypotheses:

Sub-hypotheses 4(a) through 4(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
U.S. Naval hospitals are compared to PAS hospitals
and only non-active duty military patients are con-

sidered for U.S. Naval hospitals.
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Hypothesis 5:

Active duty military patients hospitalized in U.S.
Air Force hospitals experience different lengths of stay
than patients who are matched in terms of selected age,
diagnostic, and surgical characteristics but are hos-
pitalized in PAS hospitals,

Sub-hypotheses:

Sub-hypotheses 5(a) through 5(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
U.S. Air Force hospitals are compared to PAS
hospitals.,
Hypothesis 6:

Non-active duty military patients hospitalized in
U.S. Air Force hospitals exﬁerience different lengths of
stay than patients who are matched in terms of selected
age, diagnostic, and surgical characteristics but are
hospitalized in PAS hospitals,

Sub~hypotheses:

Sub-hypotheses 6(a) through 6(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
U.S. Air Force hospitals are compared to PAS hos-
pitals and only non-active duty military patients
are considered for U.S. Air Force hospitals.

ﬁxpothésis 73

Active duty military patients hospitalized in U.S.

Army hospitals experience different lengths of stay than
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active duty military patients who are matched in terms
of selected age, sex, diagnostic, and surgical charac-
teristics but are hospitalized in U.S., Naval hospitals,

Sub-hypotheses:

Sub-hypotheses 7(a) through 7(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
U.S. Army hospitals are compared to U.S. Naval
hospitals.
Hypothesis 8:

Non-active duty military patients hospitalized in
U.S. Army hospitals experience different lengths of stay
than non-active duty military patients who are matched
in terms of selected age, sex, diagnostic, and surgical
characteristics but are hospitalized in U.S. Naval
hospitals,

Sub-hypotheses:

Sub-hypofheses 8(a) through 8(j) are the same
as sub-hypotheses 1(a) through 1(j), except that U.S.
Army hospitals are compared to U.S. Naval hospitals
and only non-active duty mi;itgry patients are in-
cluded in the matched samples.

Hypothesis 9

Active duty military patients hospitalized in U.S,
Army hospitals experience different lengths of stay than
active duty military patients who are matched in terms

of selected age, sex, diagnostic, and surgical charac-




teristics but are hospitalized in U.S. Air Force hos-
pitals .
Sub-hypotheses:

Sub-hypotheses 9(a) through 9(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
U.S. Army hospitals are compared to U,S., Air Force
hospitals,
Hypothesis 10:

Non-active duty military patients hospitalized in
U.S. Army hospitals experience different lengths of stay
than non-active duty military patients who are matched
in terms of selected age, sex, diagnostic, and surgical
characteristics but are hospitalized in U.S, Air Force
hospitals.

Sub-hypotheses:

Sub-hypotheses 10(a) through 10(j) are the same
as sub-hypotheses 1(a) through 1(j), except that
U.S. Army hospitals are compared to U.S. Air Force
hospitals and only non-active duty military in-
patients are included in the matched samples,

Hypothesis 11:

Active duty military patients hospitalized in U.S.
Air Force hospitals experience different lengths of stay
than active duty military patients yho are matched in
terms of selected age, sex, diagﬁoséic, and surgical
characteristics but are hospitalized in U.S, Naval hos-

pitals,
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Sub-hypotheses:

Sub-hypotheses 11(a) through 11(j) are the
same as sub-hypotheses 1(a) through 1(j), except
thgt U.S. Air Force hospitals are compared to U.S.
Naval hospitals.

Hypothesis 12:

Non-active duty military patients hospitalized in
U.S. Air Force hosﬁitals experience different lengths
of stay than non-active duty military patients who are
matched in terms of selected age, sex, diagnostic, and
surgical characteristics but are hospitalized in U.S,
Naval hospitals.

Sub-hypotheses:

Sub-hypotheses 12(a) through 12(j) are the
same as sub-hypotheses 1(a) through 1(j), except
that U.S. Air Force hospitals are compared to U.,S.

Naval hospitals and only non-active duty military

inpatients are included in the matched samples.
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11 METHODOLOGY

This study employed a comparative research design
in which each hypothesis compared the dependent
variable, length of stay, for two matched samples of
patientg. As the literature review in Chapter I of
this study revealed, the validity of such comparisons
is dependent upon how successful the researcher is in
matching the patient groups which he compares, Obviously,
this writer could not achieve a perfect match between the
patient characteristics of the groups. However, a
sincere effort was made to select very similar patient
groups from each of the health care delivery systems
considered in this study.

A - Selection of the Samples

The samples of patients were selected from the
universe of patients hospitalized between January i1, 1972,
and December 31, 1972, in PAS, Army, Navy, and Air Force
hospitals which were located in the continental United

States.! The requirement for matched samples precluded

1. See Appendix A,
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the selection of a simple random sample from that
universe of patients. Such a sampling technique would
not necessarily result in the seiection of comparable
ratient groups and would certainly have necessitated the
collection of a multitude of data which would not have
been useful in this study.

For the sake of economy, this researcher chose to
select patient samples based on predetermined character-
isties. Those characteristics -- independent variables --
were chosen because of their purported correlation with
the length of a patient’s stay in the hospital -- the
dependent variable. The independent variables which
were incorporated in matching patient samples are dis-
cussed below,

Primary Discharge Diagnosis

Obviously, the degree of seriousness of a
patient's malady can affect how long he will re-
quire hospitalization. Therefore, the primary dis-
charge diagnosis was the first criterion utilized
to select the samples. Time and economic resources
did not allow the inclusion of all possible diag-
noses in the selection criteria, so a represen-
tative group of ten diagnoses was selected. Those
diagnoses were chosen because collectively they
account for a great number of DoD hospital admissions

and appeared on the list of the 25 most frequent
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discharge diagnoses.2 In addition to accounting
for a significiant portion of the total DoD
admissions, the ten diagnoses provide a good cross-
section of conditions treated in DoD medical
facilities,’

Unfortunately, PAS hospitals utilize the H-ICDA
diagnostic coding system which is an adaptation of
the ICDA-8 coding system used by the Department of
Defense hosbitals. Therefore, the DoD and PAS
diagnoses do not correspond exactly. However, they
are similar enough to allow comparisons to be made
between PAS and DoD patients. The ten ICDA-8
diagnoses and the correSponding H~ICDA diagnoses
are listed in Table 8,

Age

There seems to be general agreement that

lengths of patient stay increase as the ages of

the patients treated increase.% Intuitively, one

2, Tri-service Comparability Committee, "Tri-service
Comparability Committee Progress Report No, 2,"
Attachment 1.

3. Information obtained from Miss Mary Josita Reding,
December 13, 1973, in personal interview,

L, R, Hopkins Holmberg, "The Relation of Certain
Factors to Length of Inpatient Stay," p. 39;
Estelle James, Egon Neuberger, and Florence
Neuberger, "Hospital Length of Stay -- A
Preliminary Analysis,” p. 9.
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THE TEN ICDA-8 CODES SELECTED FOR STUD%
AND THEIR CORRESPONDING H-ICDA CODES
Table 8
ICDA-8 H-ICDA
Code Terminology Codes Terminology
009.2 Gastroenteritis 001,0-009.,9 Intestinal Infec-
and Colitis tious Disease
250.9 Diabetes Mellitus 250,03250.,9 Diabetes Mellitus
without Acidosis without Complica-
or Coma S tionss Prediabetes
412,9 Chronic Ischemic 411,0-414,0 Ischemic Heart Dis-
Heart Disease with- ease, except Acute
out Hypertension Myocardial Infarction
455,0 Hemorrhoids kss5.0 Hemorrhoids
465,0 Acute Upper Respira- U460,0-465,0 Acute Upper Respira-
tory Infection, tory Infection,
except Bronchitis except Streptococcal
486,0 Pnuemonia, 480.0-486.0 Pneumonia
except Viral ' :
493,0 Asthma 493,0-493,9 Asthma
500.0 Hypertrophy of Ton- 500,0 Hypertrophy of Ton-
sils and Adenoids sils and Adenoids
550,0 Inguinal Hernia 550,03552.,0 Inguinal Hernia
without Obstruction
650.0 Delivery without 650,0 Delivery without
Complications Complications

5. International Classification of Diseases, Adapted, vol 1,
PP. 53, 181, 213-21%, 228, 232, 233, 2350 » 259,
275, 3003 éommission on Professional and Hospital
Activities, Hosgital Adaptation of ICDA, H-ICDA, pp. 51,
éjo.gv 203-20‘5, \o 3 ’ [ 8-:2390 264'2630 2850
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can attribﬁte'this relationship to the general
deterioration of one's physical condition as his
age increases, In order to facilitate the com-
parison of PAS and DoD patientg. the age groups
which PAS employs in its length of stay book have
been used in this study. Those age groups are as
follows: 0 =19 years

20-34 years

35-49 years

50-64 years

65 years and older
Sex
The affect of the patient's sex on his length

of stay is not as generally agreed upon as the two
previous variables, The PAS length of stay studies
do not consider sex, However, since the patient's
sex is easily discerned, this study has included
sex as a variable for DoD patients, Thus, DoD will

be sex-specific, but PAS data will not.

Beneficiary Category

DoD patients were divided into two categories -~

active duty military patients &nd non-active duty
military patients., The first category is self ex-
, ’

planatory, The second category, however, includes

dependents of active duty perspnnel, retired military

personnel and their dependents, and all other non-
active duty military personnel treated in DoD hos-

pitals, These categorizations were necessary in
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order to test the conclusions of the GAO that
disparities exist among the lengths of stay for
active duty military personnel treated in Army,

Navy, and Air Force hospitals; but that the lengtas
of stay for non-active duty patients are consistent.6

Single Diagnosis or Multiple Diagnoses

Treatment for diagnoses in addition to the
primary diagnosis can complicate the treatment
process and affect the length of stay. The count-
less possible combinations of multiple diagnoses
prohibited matching patients for their specific
additional diagnoses., Therefore, for the purposes
of this study, patients will be matched according
to whether they were treated for a single diagnosis
or multiple diagnoses.

With Surgery or Without Surgery

The additional procedures necessary when surgery
is performed tend to lengthen a patient's hospital
stay. Therefore, the patient sample selection
process included a surgical criterion., Patients were
simply classified as having had or not having had
surgical procedures performed.

The criteria chosen for the seiection of the patient

groups certainly did not encompass all of the independent

6. U.S. General Accounting Office Letter Report
(B-133142) to Secretary of Defense, March 23, 1973,
po 1'7.

R R R =,
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variables which may affect length of‘stay. Such
variables as the patient's race, hospital size and type,
physician qualifications, and the adequacy of the
patient's insurance coverage may influence the length of

stays but matching patient groups for all possible

variables was not possible due to time and monetary con-
straints., In addition, the use of PAS length of stay i
data dictated that the variables utilized by the
Commission on Professional and Hospital Activities be
followed rather closely.

After this researcher determined which independent
variables would be used in the sample selection process,
those variables were combined to form 20 patient profiles.
These profiles facilitated the matching process, In order
to ensure that adequate sample sizes could be obtained,
this writer attempted to establish profiles under which
the maximum number of patients would fall. The first
step in this process involved selecting age groups for
each primary diagnoses which exhibited the greatest
morbidity rate within the DoD health care system. This
information was gleaned from an Air Force mec ic 1 manage-
ment report.7 An Air Force report was selected because

of the accessibili%y of such reports to this writer. The

7. U.S. Air Force Medical Management Report, RRA
M0030, "Admissions and Total Days Lost, by Age,
EAD UASF Personnel, 1972,"
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.uu,v\
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Air Force morbidity experience was assumed to reflect the

. e S/”\
experience of the total DoD health care system, and
—'\___—/—.—/"\_—’
profile age groups were determined on that premise, ¢

The remaining variables for each profile were also
established with the goal of maximizing the sample size.
Since no DoD medical management reports provided infor-
mation concerning the frequency of multiple diagnoses,
whether surgery was performed, or the sex of patients
treated for each primary diagnosis, this writer relied
upon the judgment and experience of Miss Mary Josita
Reding, the Chief Registered Record Administrator for
the Office of the USAF Surgeon General for this infor-
mation, Miss Reding assisted this writer in selecting
the remaining profile criteria. The specific patient pro-
files selected for'comparison are as follows:

1) Primary Diagnosis: Gastroenteritis and Colitis

Single Diagnosis

Without Surgery

DoD Benefjciary Categorys Active Duty Military (AD)
Age:s 20-34 years
Sex: Male

2) Same as 1 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

3) Primary Diagnosis: Diabetes Mellitus
without Acidosis or Coma
Single Diagnosis
Without Surgery
DoD Beneficiary Category: AD
Age: 35-49 years
Sex: Male

4) Same as 3 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

.——
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5)

6)

7)

8)

9)

10)

11)

12)

13)

Primary Diagnosis: Chronic Ischemic Heart
Disease without Hypertension

Single Diagnosis

With Surgery

DoD Beneficiary Category: AD

Age: 35-49 years

Sex: Male

Same as 5 above, except that non-active duty
military patients were selacted as the DoD
beneficiary category.

Primary Diagnosis: Hemorrhoids
Single Diagnosis

With Surgery

DoD Beneficiary Category: AD
Age: 20-34 years '
Sexs Male

Same as 7 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

Primary Diagnosis: Acute Upper Respiratory
Infection, except Bronchitis

Single Diagnosis

Without Surgery

DoD Beneficiary Category: AD

Age: 20-34 years

Sex: Male

Same as 9 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

Primary Diagnosis: Pneumonia, except Viral
Single Diagnosis '

Without Surgery

DoD Beneficiary Categorys AD

Ages 20-34 years ;

Sex: Male

Same gs 11 above, except that non-active duty
military patients were selected as the DoD
beneficlary category.

Primary Diagnosis: Asthma
Single Diagnosis

Without Surgery

DoD Beneficiary Category: AD
Age: 0-19 years

Sex: Male

—
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14) Same as 13 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

15) Primary Djagnosis: Hypertrophy of Tonsils
and Adenoids
Single Diagnosis
With Surgery
DoD Beneficiary Category: AD
Age: 0-19
Sex: Female

16) Same as 15 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

17) Primary Diagnosis: Inguinal Hernia
without Obstruction
Single Diagnosis
With Surgery
DoD Beneficiary Categorys AD
Age: 20-34 years
Sex: Male

18) Same as 17 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

19) Primary Diagnosis: Delivery without Complications
Single Diagnosis
With Surgery
DoD Beneficiary Category: AD.

Age: 20-34 years
Sex: Female

20) Same as 19 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

The final step in the selection process involved
excluding patients who would bias the length of stay data
from the DoD health care delivery system. Excluded were
patients who died, were transferred from or to another
hospital, left against medical advice, or were hos-

pitalized awaiting a military Physical Evaluation Board.
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PAS data included similar exclusions with the
exception of those awaiting physical evaluations., How-
ever, the PAS data also excluded patients who were hos-
pitalized for 100 days or more. This last criterion
was not included for DoD patients, because the hospital-
ization periods for the diagnoses selected would very
rarely extend to 100 days or more, The frequency of
such occurrences did not justify the computer time
involved to exclude those patients.

B - Collection of Data

The inpatient data needed to canduct this study
were drawi. from the medical data systems maintained by
the Commission on Professional and Hospital Activities
(CPHA), the Army, Navy, and Air Force, The CPHA is a
non-profit, nongovernmental medical research computer
center which produces two continuing studies of hospital
practice, the Professional Activity Study (PAS) and
the Medical Audit Program (MAP). In addition, the CPHA
produces special studies for participating hospitals and
an annual publication of length of stay data,

The book, Length of Stay in PAS Hospitals, United

States, 1972, was the source of the PAS data used in this

study, The statistical tables in that book present
length of stay data in categories which correspond
closely to the patient profiles desg¢ribed in the previous

section and a sample table is presented in Table 9. The




EXAMPLE OF PAS

LgNGTH
STAY DATA TABLE
Table 9
66
127: Choleiithiasis and cholecystitis (574.0-575.9)
TYPEOF | TOTAL | AVG. | VAR |__ __PERCENTRLES
PATIENT PATIENTS [ STAY | ANCE | SIn (10t 50t 75th ' 90mh: 95th 99t
1) @ | @ |[®mi®loleloe!icen an
1. SINGLE OX
A. Aot Opersted
0-19 YRS 662 42 9 1 1 4 S ? 9 14
20.34 4847 4l ol 1| 1| 31 s| 71 9 |14
35.49 4855 43 1w 1| 21 &| e| 810 |18
50.64 4903 50 12 1 2 4 é 9 11 1?
65+ 4352 66 22 2 2 [ ] [ ] 12 1S 25
0-19 YRS 1648 91 14 S 6 8 11 14 1| 16 22
2034 0105 92 13| 6! 61 s {10l 13 |16 |22
35-49 2121% 97 13 6 [ 3 9 11 14 1?7 23
$0.-64 2098 106 19 [ ? [ ] 12 16 19 26
65+ 10545 | 138 2| 7| 8|12 |16 )22 |26 |
2. MULTIPLE OX
A Aot
0-19 YRS 340 53 15 1 2 S 6 9 12 19
20.34 3031 | &% vl ol o2 a) vl |2
35-.49 4590 62 20 2 2 S 8 11 14 23
50.64 7783 70 270 21 2| 6] 913 )18 |26
65+ 13493 | 93 49 3| 3| 8|z |a7 |22 [3s
0.19 YRS 649 114 as 6 6 10 14 18 22 20
20.34 0 | 112 3] 6] 6] 9 ({13 |17 |21 |3
3s.49 14293 | 122 a1l 61 11w li1afa20l2e |9y
50.64 20704 | 139 se| 21 7112|1723 |28 (a3
65+ 18707 | 183] 109] o | 9|18 22|31 |38 |59
SUBTOTALS:
1. SINGLE DX .
A Mol Opersied 19019 | 49 1wl 1] 21 a4 61 9l s
8 Opersted 74496 | 104 21] 6| 6 9|12 |16 19 |20
2. MULTIPLE DX
A Not Opersted 29239 78 37y 27 3] 6|10 |14 )18 [
8 Opersted 634%) 144 73 [ 7 12 1? 24 30 |47
1. SINGLE OX 939153 92 25| 3] &« 81|15 jis |2
2. MULTIPLE DX 92692 | 123 nl 3] a0 |5 |22 |20 |aa
A. NOT OPERATED 48658 66 o] 1| 2] s | 813 |16 |27
8. OPERATED 137949 | 122 4] 6! 711014 |20 25 ja0
TOTAL 0.19 YRS 329 83 24| 2| 31 9|10 (1s |16 |24
“ 20-34 37207% 87 23 2 4 8 10 14 194 25
- 35.29 44953 96 29] 3] 4 9|11 |16 |19 |29
= 30.64 54373 | 108 3| 31 a] 9o l13 a2z |3
- 65+ 46907 | 136 871 3| s iy iz |a2s {31 as
GRAND TOTAL 106607 [ 108 sol 3! a4l ® {13 {19 |23 |38

Commission on Professional and Hospital Activities,
Length of Stay in PAS Hospitals, United States,

1972, p. lvii,
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data are compiled from individual patient discharge
abstracts submitted by hospitals participating in the
Professional Activity Study.9 Those abstracts are con-
verted by the CPHA staff into computer data files from
which information for all CPHA products, including the
length of stay book, is extracted. The process required
to produce those products is graphically displayed in
Table 10,

The length of stay data for the military medical
departments are also maintained in computer data files.
Each military medical department maintains its own
distinct medical information system from which it draws
data and produces clinical and management reports. The
military departments utilize a system very similar to
that of the CPHA to collect inpatient data, Each hos-
pital prepares a case abstract for each inpatient dis-
charged and submits them to its respective military
department’'s medical information center for processing
and inclusion in the medical data files,l? Although the
information systems are conceptually similar, the case
abstract formats, codes, and content; the computer
hardware; and report outputs all vary to such an extent

that each system is somewhat unique.

9. See the sample PAS case abstract in Appendix B,

10, See the sample military case abstracts in
Appendices C,D, and E,
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Unfortunately, the length of stay data required for
this study were not readily available from the military

medical information systems in the format required, ¢

Therefore, it was necessary to draw:inpatient data files bd;""

from each inpatient information system and sort the data
into the matched patient groups.

In order to minimize the time and effort required
to obtain the matched patient groups from each military
service, representatives of the Afmf aﬁd Navy inpatient
data systems were requested to transfer all of the 1972
inpatient data for the ten diagnoses being studied onto
magnetic computer tapes. Those tapes were then con-
verted by the Air Force to its biometric data format
through the use of an existing conversion computer pro-
gram, Having converted the Army and Navy inpatient
data to the Air Force format, it was possible to utilize
a single computer program to sort the inpatient data
from all three military medical services into the matched
patient groups discussed earlier.12

The comparisons of the military medical systems'
lengths of stay were accomplished through the use of a pre-
programmed statistical computer routine, That computer pro-

gram incorporated parameters which required the size of the

samples to be compared to be equal to or greater than 100

12. See Appendix F,

.
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and no more than 501, If the sortihg process described
above resulted in samples which exceeded that upper limit,
the computer was utilized to select a random sample of

501 patients from the larger sample'group. If the sort-
ing process resulted in a sample size which was smaller
than 100, the pre-programmed statistical routine was not
used. In those cases, the statistical tests had to be
calculated manually.

C - The Test Statistic

The Kolmogorov-Smirnov two-sample, two-tailed test
was selected to test the sub-hypdtheses at the ,05 level
of significance., The test is essentially a goodness-of-
fit test which is designed to determine whether two
samples have been drawn from populations with the same
distribution. The two-~tailed test was utilized because
it is sensitive to any kind of difference in the dis-
tributions from which the two samples were drawn (e.g.,
differences in central tendency, indispersion, or in
skewness) 13

Sidney Siegel described the principle of the test
as follows: '

If the two samples have in fact been drawn
from the same population distribution, then

the cumulative distributions of both samples
may be expected to be fairly close to each

13, Sidney Siegel, Nonparametric Statistic for the
Behavioral Sciences, p. 127.
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other, in as much as they both should show

only random deviations from the population

distribution. If the two sample cumulative

distributions are "too far apart"” at any

point, this suggests that the samples come

from different populations. Thus a large

enough deviation between the two sample

cumulative digtributions is evidence for

re jecting Ho.14
The computation of this test statistic is shown in
Appendix G,

In order to reach a conclusion concerning each
ma jor hypothesis, the probability values for the sub-
hypotheses had to be combined to gain a composite value
for their respective major hypotheses. The Kolmogorov-
Smirnov test is not an additive test, However, the
probability values obtained through the use of the
Kolmogorov-Smirnov two-sample test can be converted to
a Chi-square (X2) value for two degrees of freedom by
using the formula:l5 . :
X2 = -2(logeP)

R.A, Fisher described the technique as follows:

When a number of quite independent tests of

significance have been made,. it sometimes happens

that although few or none can be claimed in-

dividually as significant, yet the aggregate

gives an impression that the probabilities are
on the whole lower than would often have been

14, 1Ibid,

15. Information obi. .ed from John Bircher, PhD,,
Statistician, Biometrics Division, Office of
the USAF Surgeon General, February 25, 1974,
in a personal interview,




obtained by chance. It is sometimes desired,
taking account only of these probabilities,
and not of the detailed composition of the
data from which they are derived, which may
be of very different kinds, to obtain a
single test of the significance of the aggre-
gate, based on the product of the probabili-
ties individually observed.

The circumstance that the sum of a number of
values of X< is itself distributed in the x2
distribution with the appropriate number of
degrees of freedom, may be made the basis of
such a test. For in the particular case when
n=2, the natural logarithm of the probability
is equal to -#x2. If therefore we take the
natural logarithm of a probability, change
its sign agd double it, we have the equivalent
value of X< for 2 degrees of freedom. Any
number of such values may be added together,
to give a composite test, using the Table of

X2 to examine the significance of the result.16

Conclusions concerning the major hypotheses were also

based on a .05 level of significance,

D - Limitations of the Study

The

will be 1..  ted by two factors:

1)

2)

The degree to which the matching process
eliminated length of stay differenceé which
were due to the patient mix, and

the amount of bias introduced into the
sampling method by the use of the writer's
judgment in the selection of the patiént

-profiles to be compared.

16

ral validity of the results of this study
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. Sir Ronald A, Fisher, SC.D,.,, F.R.S., Statistical

Methods for Research Workers, p. 99.




The matching process was more successful among
patient groups treated in military hospitals than
between PAS patients and their DoD counterparts. The
PAS data differed from the military data in several
significant ways. The first difference involved the
diagnostic codes used, As we mentioned earlier in
this chapter, the PAS system utilizes the Hospital

Adaptation of the International Classification of

Diseases, Adapted (H-ICDA) for coding patient diagnoses;

whereas military hospitals code discharge diagnoses

according to the eighth edition of the International

Clagsification of Diseases, Adapted (ICDA-8). Therefore,

the PAS diagnostic codes include a broader scope of
patients' diagnoses. The degree to which these variances
between the diagnostic codes of the PAS and military
hospitals will affect the length of stay comparisons

is unknown,

A second disparity between PAS and DoD patient data
was that, unlike the former, the latter were sex-specific.
However, according to studies by Holmberg and James,
Neuberger, and Neuberger, sex has a very insignificant

relationship to length of stay.17 Therefore, this

17. R, Hopkins Holmberg, "The Relation of Certain
Factors to Length of Inpatient Stay,"” p. 18;
Estelle James, Egon Neuberger, and Florence
Neuberger, "Hospital Length of Stay -- A
Preliminary Analysis,” p. 9.




65

matching difficulty was not considered to have affected
the test results to any measurable degree.

The fact that PAS data contain Canadian patient
data in addition to those from hospitals within the
continental United States presented another inconsis-
tency between the PAS and DoD data. The Canadian patients,
while only 10% of the total PAS patients, did represent
length of stay data from a governmentally controlled
health care system which is considerably different than
the private health care system in the United States. How-
ever, PAS data are more similar to DoD data in that neither
Canadian nor DoD patients are required to make any
significant direct payments for their health care.

Unfortunately, the data intervals for the comparisons
of PAS and DoD length of stay data are fixed because of
the structure of the PAS length of stay book., Therefore,
if the null hypotheses for those comparisons are accepted,
we will not know whether the results are valid or merely
due to the obscuring of differences within broad data
intervals, The importance of arraying data in a suffi-
cient number of intervals is described as follows by
Siegel:

In the use of the Kolmogorov-Smirnov test on

data for which the size and number of inter-

vals are arbitrary, it is well to use as many
intervals as are feasible. When too few

intervals are used, information may be wasted.
That is the maximum vertical deviation "D” of
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the two cumulative step functions may be

obscured b{ casting the data into too few

intervals,18

Despite the limitations delineated above, the

length of stay comparisons in this study are made be-
tween more closely matched groups of patients than in
any previous research., In addition, the results should
provide a clear indication of the relative length of

stay experiences of the total patient populations of

those health care delivery systems studied,

18, Siegel, p. 128,
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III FINDINGS

The results of the tests of the hypotheses are pre-
sented in the first portion of this chapter. The pre-
sentations incorporate a four step format which includes
a statement of the null form of the major hypothesis; a
table which lists fhe results of the testing of each
sub-hypothesiss an analysis of the major hypothesis; and
finally, a discussion of the findings.

In the second part of the chapter, the sample length
of stay data from each of the four health care delivery
systems are presented graphically. The cumulative fre-
quency distributions which are plotted in the graphs
consist of a maximum of eight data points, but should
provide the reader with a fairly accurate picture of
each health care system's length of stay experience. The
four systems' length of stay performances for a particular
patient profile are incorporated inpo a single graph to

facilitate comparisons by the reader,




A - RESULTS OF TESTS OF HYPOTHESES




Hypothesis 1:

Step 13 H,»
Active duty military patients hospitalized
in U.S, Army hospitals experience the same
lengths of stay as patients who are compara-
ble in terms of selected age, diagnostic, and
surgical characteristics but are hospitalized
in PAS hospitals.

Step 2
SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 11
Pri- Prob-

Sub- mary abil- Equiv-
hypoth- Diag- Army PAS ity alent
eses nosis _N* N* Value Result X< Value
1(a) 009.2 497 14,410 0.000 reject H, 939.88
1(b) 250,9 51 3,843 0,024 reject H, 8.
1(c) 412,9 6 3,029 * il *
1(d) L55.0 243 9,488 0,000° reject H, 72.92
1(e) 465.0 491 2,834 0,000 reject H, 253.21
1(f) 486,0 498 8,313 0.000 reject H, 229.05
1(g) 493,0 165 11,135 0,000 reject H; 82.89
1(h) 500.0 13 230,060 0.000 reject H, 33.66
1(1) 550.0 498 16,022 0.000 reject Hy 221,82
1(3) 650.0 20 31,850 0.315 accept Hg 2.31

Composite X2 value = 1844,28

*N = Sample size

**Sagple size too small for valid comparison to be
made.




Step

Step

3: Analysis of Major Hypothesis 1
1. Composite x2 = 1844 ,28

Degrees of freedom = 18

o significance level = ,05
2. X%5,18 = 28.87
3. Reject the null hypothesis if

x?2x%95,18 = 28.87
Accept the null hypothesis if
x?<x% g = 28.87

4. Therefore, the null hypothesis is rejected

at the .05 level of significance,
ks PFindings:
The analysis of the data in Table 11 reveals
that there is a significant difference be-
tween the lengths of stay experienced by
active duty military patients hospitalized
in Army hospitals and the lengths of stay of
comparable patients hospitalized in PAS hos-
pitals. The composite X2 value is extremely
large and indicates a very small probability
of committing a Type I error. Consequently,

the null form of the major hypothesis is re-

jected and the alternative, or working hypoth-

esis, is accepted,
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Hypothesis 2:
Step 1: Hg:
Non-active duty military patients hospitalized
in U.S. Army hospitals experience the same
lengths of stay as patients who are comparable
in terms of selected age, diagnostic, and

surgical characteristics but are hospitalized

in PAS hospitals.
Step 2:
SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 12
Pri- Prob-

Sub- mary abil- Equiv-
hypoth- Diag- Army PAS ity alent
eses nosis N#* N#* vValue Result X< Value
2(a) 009,.2 38 14,410 0.000 reject H, 55.16
2(b) 250,9 23 3,843 0,010 reject H, 9.21
2(c) 12,9 24 3,029 0,163 accept H, 3.63
2(d) Lss5.0 10 9,488 0,327 accept Hg 2.24
2(e) 465, 87 2,834 0,000 reject Hg 61.02
2(f) 486.0 99 8,313 0,000 re ject Hy 67.50

! 2(g) 493,0 229 11,135 0,000 reject H, 121,38
2(h) 500.0 499 230,060 0.001 reject H, 14,77
2(1i) 550,0 253 16,022 0.035 reject H, 6.70 .
2(j5) 650.0 498 31,850 0,000 re ject Ho 613,65

Composite X% Value = 955.26

*N = Sample size
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Step 3+ Analysis of Major Hypothesis 2:

1. Composite X% = 955,26

Degrees of freedom = 20

ccsignificance level = ,05
2. XZ05,20 = 31.41
3. Reject the null hypothesis if

x22 X205 20 = 3.4
Accept the null hypothesis if
x%¢ X?os;zo = 31.41

4, Therefore, the null hypothesis is rejected

at the ,05 level of significance,
L; F:adings:
The analysis of the data in Table 12 reveals
that there is a significant difference be-
tween the lengths of stay experienced by
non-a¢tive duty military patients hospitalized
in Army hospitals and the lengths of stay of
comparable patients hospitalized in PAS
hospitals. The composite X2 value is very
large and indicates a small probability of
committing a Type I error. Consequently, the
null form of the major hypothesis is rejected
and the alternative, or working hypothesis,

is accepted,
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Hypothesis 3

Step 13 Hq:
Active duty military patients hospitalized
in U.S. Naval hospitals experience the same
lengths of Stay as patients who are compara-
ble in terms of selected age, diagnostic,
and surgical characteristics but are hospi-
talized in PAS hospitals.

Step 2: '
SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 13
Pri- , Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Navy PAS ity alent
esis nosis N*¥ N# Value Result X< Value
3(a) 009.2 223 14,410 0,000 re ject Hy 118.72
3(b) 2350,9 115 3,843 0.000 reject H, 124,05
3(c) 412,9 36 3,029 0,000 reject H, 44,85
3(d) hs5.0 186 9,488 0,000 reject H, 261.05
3(e) 465.,0 355 2,834 0,000 reject H, 39.57
3(f) 486.0 500 8,313 0.000 reject H, 73.96
3(g) b93.0 92 . 11,135 0.000 reject H, 93.48
3(h) 500.0 20 - 230,060 0,000 reject H, 63.26
3(1) 550.0 501 ~ 16,022 0,000 reject H, 770,34
3(3j) 650,0 22 31,850 0,000 re ject Hy 92,32

Composite X2 Value = 1681,60

*N = Sample size
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Step 31+ Analysis of Major Hypothesis 3

1. Composite X% = 1681.60

Degrees of freedom = 230

oes significance level = ,05
2, X%gg,00 = 3.4
3. Reject the null hypothesis if

x22 %2500 = 3141
Accept the null hypothesis if
x2¢x%0c 00 = 31,1

4, Therefore, the null hypothesis is rejected

at the .05 level of significance.

Step 4: Findings:

The analysis of the data in Table 13 reveals
that there is a significant difference in the
lengths of stay experienced by active duty
military patients treated in Naval hospitals
and the lengths of stay of comparable patients
treated in PAS hospitals. The composite x?
value is extremely large and indicates a very
small probability of a Type I error.* Con-
sequently, the null hypothesis is rejected and
the alternative, in this case the working

hypothesis, is accepted.

*Type I error occurs when one rejects H, when it is,
in fact, true.
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Hypothesis 4:

Step 1

Hos
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Non-active duty military patients hospitalized

in U.S. Naval hospitals experience the same

lengths of stay as patients who are comparable

in terms of selected age, diagnostic, and

surgical characteristics but are hospitalized

in PAS hospitals,

Step 2:

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 14
Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Navy PAS ity alent
esis nosis N* N* Vglug Result X“ Value
b(a) 009.2 9 14,410 0.678 accept H, 0.78
4(v) 250.,9 92 3,843 0.035 reject H, 6.70
b(ec) k12,9 53 3,029 0.013 reject H, 8.69
L(a) 455.,0 8 9,488 0,995 accept Hy 0.01
4(e) L465,0 2 2,834 * *% *#
L(f) 486,0 8 8,313 ** % *
4(g) 493.0 364 11,135 0,000 reject Hy, 523,02
4(h) 500.0 501 230,060 0,003 re ject Ho 10,00
4(i) 550.0 &9 16,022 0,002 reject Hy 12.00
4(j) 650,.0 501 31,850 0,000 reject Ho 552.75
Composite X2 value =

*N = Sample size

1113.95

*#Sample size to small for valid comparison to be

made,




75

Step 3: Analysis of Major Hypothesis U4:

Step

1. Composite X% = 1113.95
Degrees of freedom = 16
asignificance level = .05

2. X?05'16 = 26,296

3. Reject the null hypothesis if

x22 X?osué = 26.296
Accept the null hypothesis if
X2< X2 16 = 26,296

4, Therefore, the null hypothesis is rejected
at the .05 level of significance,

ks Findings:

The analysis of the data in Table 14 reveals that

there is a significant difference in the lengths

of stay experienced by nori-active duty military
patients hospitalized in Naval hospitals and the
lengths of stay of comparable patients hospital-
ized in PAS hospitals. The composite x? value is
extremely large and indicates a very small prob-
ability of committing a Type I error. The
acceptance of the null hypothesis for two of the
sub-hypotheses may be more a function of the
small sample size than of the comparability of the
distributions of the lengths of stay. Despite
the acceptance of the null form of two sub-
hypotheses, the null form of the major hypothesis

is rejected in favor of the alternative hypothesis.,
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Hypothesis 5

Step 11 Hgt
Active duty military patients hospitalized
in U.S. Air Force hospitals experience the
same lengths of stay as patients who are
comparable in terms of selected age, diag-
nostic, and surgical characteristics but are
hospitalized in PAS hospitals.

Step 23
SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 15
Pri- Prob-

Sub- mary abil- Equiv-
hypoth~ Diag- USAF PAS ity alent
esis nosis N#* N* Value Result X< Value
5(a) 009.2 501 14,410 0,00Q reject H, 1269,26
5(b) 250.9 51 3,843 0,051 accept H, 5.80
5(e) b12,9 14 3,029 0,222 accept Ho 3.01
5(d) L4ss5,0 180 9,488 0.000 reject Ho 42,70
5(e) 465,0 U497 2,834 0,000 reject H, 217.80
5(f) 4L86.0 191 8,313 0,000 reject H, 118,30
5(g) 493.0 27 11,135 0,000 reject Hy 101.80
5(h) 500.0 16 230,060 0,000 reject H, 25,65
5(1) 550.0 501 16,022 0,000 reject Hy 76,41
5(3) 650.0 45 31,850 0.149 accept Hq 3.81

Composite x2 value = 1864, 54

*N = Sample size
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Step 3+ Analysis of Major Hypothesis 5:

Step

1. Composite X2 = 1864, 54
Degrees of freedom = 20
o significance level = ,05
2. x'f’o_‘,,zo = 31,41
3. Rejec¢t the null hypothesis if
x22 X305, 50 = 3141
Accept the null hypothesis if
x2< X305 20 = 31,41
4, Therefore, the null hypothesis is rejected
at the ,05 level of significance,
s Findings:
The analysis of the data in Table 15 reveals
that there is a significant difference in the
lengths of stay experienced by active duty
military patients hospitalized in Air Force
hospitals and the lengths of stay of compara-
ble patients treated in PAS hospitals. The
extremely large composite X% value indicates

a very small probability of committing a Type

I error., Consequently, the null form of the

major hypothesis is rejected and the alternative,

or working hypothesis, is accepted.




Hypothesis 61

Step 11 Hys

Non-active duty military patients hospitalized

in U.S. Air Force hospitals experience the same

lengths of stay as patients who are comparable

in terms of selected age, diagnostic, and

surgical characteristics but are hospitalized

in PAS hospitals.
Step 21

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 16

Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- USAF PAS ity alent
esis nosis _N* N* Value  Result X< Value
6(a) 009.2 40 14,410 0,000 reject H, 72.23
6(b) 250.9 42 3,843 0.000 reject H, 32.25
6(c) k12,9 8 3,029 0.994 accept Hp 0.01
6(d) 4ss5.0 5 9,488 e * %
6(e) 465,0 38 2,834 0,000 rejectH, 16.93
6(f) 486.0 38 8,313 0,001 reject Hy, 14,10
6(g) 493,0 501 11,135 0.000 reject Hy 760.37
6(h) 500.0 501 230,060 0,055 accept Hy 5.83
6(1) 550,0 69 16,022 0.000 reject H, 36.31
6(3) 650.0 501 31,850 0,000 re ject H, 121.82

Composite X2 value = 1059.85

#*N = Sample size

##Sample size too small for valid comparison to be

made.
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Step 31+ Analysis of Major Hypothesis 6:

Step

1. Composite X% = 1059.85
Degrees of freedom = 18
ot significance level = ,05
2. X%s,18'= 28.87

3. Reject the null hypothesis if
2

2y =
) ..x.05'18 28,87
Accept the null hypothesis if
2, 42 -
X“< XT05,18 = 28,87

4, Therefore, the null hypothesis is rejected
at the ,05 level of significance.
4: Findings:
The analysis of the data in Table 16 reveals
that there is a significant difference in
the lengths of stay experienced by non-active
duty military patients hospitalized in Air
Force hospitals and the lengths of stay of
comparable patients treated in PAS hospitals.
The extremely large composite X% value
indicates a very small probability of com-
mitting a Type I error. Consequently, the
null form of the major hypothesis is rejected.
and the alternative, or working hypothesis,

is accepted,
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Hypothesis 7:

Step 11 Hys
Active duty military patients hospitalized
in U.S. Army hospitals experience the same

lengths of stay as active duty military

patients who are matched in terms of selected
age, sex, diagnostic, and surgical character-
istics but are hospitalized in U.S. Naval
hospitals.

Step 2:
SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 17

Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Army Navy ity alent
eses nogis _N* N* Value Result X2 value

009.2 501 223 0.00Q reject H, 15.10

250.9 5 115 0,000 reject Hy 12,00
7(c) 412,9 6 36 e el bl
7(d) k55.0 243 186 0.000 reject H, 24,22
7(e) L465.0 501 355 0.000 reject H, 13.44
7(f) 486,0 498 500 0.000 reject Ho 21,08
7(g) 493,0 165 92 0.000 reject Hy 36.31
7(h) 500,0 13 20 0.142 accept Hg 3.90
7(1) 550.0 498 501 0,000 reject H, 101,03
7(3) 650.0 20 22 0.155 accept Hy 3.73

Composite X2 value = 230.81

*N = Sample size

*%*Sample size too small for valid comparisons to be
made.,
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Step 3+ Analysis of Major Hypothesis 7:

Step

1. Composite X% = 230.81
Degrees of freedom = 18
wsignificance level = ,05
2 =
2. Xlosy18 = 28.87
3. Reject the null hypothesis if

2,y 42 -
X “;05;18 = 28,87
Accept the null hypothesis if
2 2
< = .
X x-05318 28.87

4, Therefore, the null hypothesis is rejected
at the .05 level of significance,

4; Findings: |

The analysis of the data in Table 17 reveals

that there is a significant difference be-

tween the lengths of stay experienced by

active duty military patients hospitalized

in Army Hospitals and the lengths of stay of

comparable patients hospitalized in Naval

hogpitals, The large composite x? value in-

dicates a very small probability of committing

a Type I error. Consequently, the null form

of the major hypothesis is rejected, and the

alternative, or working hypothesis, is accepted.
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Hypothesis 8:
Step 1: Hgys
Non-active duty mili-:ary patients hospitalized
in U.S. Army hospitals experience the same
lengths of stay as non-active duty military
patients who are matched in terms of selected
age, sex, diagnostic, and surgical character-
istics but are hospitalized in U.S. Naval
hospitals.
Step 23
SUMMARY OF TESTS OF SUB-HYPOTHESES
Table 18
Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Army Navy ity a%ent
eses nosis N#* N* Value Result X* Value
8(a) 009.2 138 9 0.047 reject Ho 6.16
8(v) 250.9 23 92 0.136 accept H, 3.99
8(c) 412.9 24 53 0.123 accept Hg, 4,19
8(d) bkss5,0 10 8 0.995 accept Hy 0.01
8(e) 465.0 87 2 *e »n %
8(f) Lg6,0 99 8 0.022 reject H, 7.63
8(g) 493,0 229 364 0.000 reject Ho 279.51
8(h) 500,0 499 501 0.005 re ject Hg 10,00
8(1) 550.0 253 49 0.075 accept Hy 5.18
8(j) 650.0 498 ‘501 0.000 reject H, 166.58
Composite x2 Value = 483,25
*N = Sample size
##*Sample size too small for valid comparison to be

made,
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3+ Analysis of Major Hypothesis 8:
1. Composite X% = 483,25
Degrees of freedom = 18
ot gignificance level = .05
2
2. X.05,18 = 26.87
3. Reject the null hypothesis if
2, .2
X "x.05;18 = 26,87

Accept the null hypothesis if
2,.2

X <x-°5:18 = 26,87
4, Therefore, the null hypothesis is rejected
at the .05 level of significance.

43y Findings:

The analysis of the data in Table 18 reveals
that there is a difference between the lengths
of stay of non-active duty military patients
hospitalized in Army hospitals and the lengths
of stay of comparable patients hospitalized

in Naval hospitals. The composite X2

value,
while not overwhelmingly large, was large

enough to result in the rejectien of the null

hypothesis and the acceptance of the alternative,

or working hypothesis, However, the acceptance
of four of the nine null forms of the sub-
hypotheses would seem to ;ndicate that the
lengths of stay for maﬁy éiagnoses may be very
similar for non-active duty patients treated

in Army and Naval hospitals,
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HypothqsisA9:

Step 1: Hys
Active duty military patients hospitalized
in U.S. Army hospitals experience the same
lengths of stay as active duty military patients
who are matched in terms of selected age, sex,
diagnostic, and surgical characteristics but
are hospitalized in U.S. Air force hospitals,
Step 2:
SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 19
Pri- Prob-

Sub- mary abil- Equiv-
hypoth- Diag- Army USAF ity alent
eses nosis N* N# Value Result X~ Value
9(a) 009.2 497 501 0.000 reject Ho 11,13
9(b) 250.9 51 51 0.610 accept Hy 0.99
9(c) h12.9 () 14 bl e e
9(d) 455.0 243 180 0.801 accept Ho,  0.44
9(e) 465.0 491 497 0.070 accept H, 5.32
9(f) 486.,0 498 191 0.031 reject H° 6.95
9(g) 493.0 165 - 2 0,007 reject H, 10,00
9(n) 500.0 1 1 0.984 accept H, 0.03
9(i) 550.0 498 501 0.000 reject Hy 21,08
9(3) 650, 20 Ls 0.930 accept H, 2,08

Composite x2 Value = 58,02

*N = Sample size

*#Sample size too small for valid comparison to be
made.
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Step 31 Analysis of Major Hypothesis 9:

Step

1. Composite X2 = 58,02
Degrees of freedom = 18
ot significance level = ,05
2
05418 = 26.87
3. Reject the null hypothesis if

2 2
X ax.05318 = 26.87

2. X

Accept the null hypothesis if
x%< x?osus = 26.87

4, Therefore, the null hypothesis is rejected

at the .05 level of significance.
by Findings:
The analysis of the data in Table 19 reveals
that there is a difference between the lengths
of stay of active duty military patients
hospitalized in Army hospitals and the lengths
of stay of comparable patients hospitalized
in Air Force hospitals. The composite x2
value, while not extremely large, was sufficient
to reject the null hypothesis and accept the
alternative, or working hypothesis., However,
the acceptance of five of nine sub-hypotheses
may indicate that the lengths of stay for many
diagnostic groups may be very similar for active

duty military patients treated in Army and Air

Force hospitals.,

_
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Hypothesis 10:

Step 1: H_

o
Non-active duty military patients hospitalized
in U.S. Army hospitals experience the same
lengths of stay as non-active duty military
patients who are matched in terms of selected
age, sex; diagnostic, and surgical character-
istics but are hospitalized in U.S. Air Force
hospitals.

Step 2:

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 20
Pri- Prob-

Sub- mary abil- Equiv-
hypoth- Diag- Army USAF ity alent
eses nosis N* N* Value Result X< Value
10(a) 009.2 497 501 0.014 reject H, 8.54
10(b) 250.9 23 42 0.776 accept Ho 0.51
10(e) h12,9 24 8 0.851 accept Hg 0.32
10(4d) 455,0 10 5 e % *
10(e) L6s5.0 87 38 0.000 reject H, 38.05
10(f) 486, 99 38 0.000 reject H, 21.85
10(g) 493.,0 229 501 0.000 reject Hy 339.39
10(h) 500.0 499 501 0.084 accept Hg b,9s
10(1) 550,0 253 69 0,004 reject H, 10.00
10(3) 650.0 498 501 0.000 reject H, 101.03

Composite X% value = 524,64

*N = Sample size

**Sample'sizo too small for valid comparison to be

made
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3:+ Analysis of Major Hypothesis 10:
1. Composite X% = 524, 64
Degrees of freedom = 18

o significance level = ,05

2

3. Reject the null hypothesis if

2 2

Accept the null hypothesis if

2 _
.05;18 = 26,87

4, Therefore, the null hypothesis is rejected

x%¢ x

at the .05 level of significance,.
4: Findings: |
The analysis of the data in Table 20 reveals
that there is a signifipant difference be-
tween the lengths of stay experienced by
non-active duty military patients hospitalized
in Army hospitals and the lengths of stay of
compafabie patients hospitalized in Air Force
hospitals, The large composite x2 value in-
dicates a very small probability of committing
a Type I error, Consequently, the null form
of the major hypothesis is rejected, and the
alternative, or working hypothesis, is

accepted.
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Hypothesis 11:

Step 11+ Hyt
Active duty military patients hospitalized
in U.S. Air Force hospitéls experience the
same lengths of stay as active duty military
patients who are matched in terms of selected
age, sex, diagnostic, and surgical character-
istics but are hospitalized in U,S., Naval
hospitals,

Step 2:
SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 21
Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag~ USAF Navy ity alent
esis nosis N* N* Value Result X2 Value
11(a) 009.2 501 223 0.000 reject Hp 140,70
11(b) 250.9 51 115 0.000 reject H, 33.90
11(c) hi2,9 14 36 0.000 reject H, 23.80
11(4d) bss5,0 180 186 0,000 reject H, 79.97
11(e) 4é65.0 497 355 0,000 reject H, #43.77
11(f) 486,0 191 500 0.000 reject Hy 23.40
11(g) 493,00 27 92 0.000 reject H, 18.93
11(h) 500.0 16 20 0.136 accept H, «99
11(1) 550.0 501 501 0.000 reject H, 194,70
11(j) 650.0 45 22 0.421 accept Hy, 1.73

Composite X2 value = 564,89

»

*N = Sample size
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3: Analysis of Hypothesis 11:
1., Composite X% = 564,89

Degrées of freedom = 20

A gignificance level = .05
2. x%ps;20 = 31.41
3. Reject the null hypothesis if

X22 %205 ,00 = 31.41
.~ Accept the null hypothesis if
x22 %205 50 = 31.41

4, Therefore, the null hypothesis is rejected

at the .05 level of significance.
4: Findings:
The analysis of the data in Table 21 reveals
that there is a significant difference in
the lengths of stay experienced by active
duty military patients hospitalized in Air
Force hospitals and the lengths of stay of
comperable patients hospitalized in Na#al
hospitals, The large composite X2 value in-
dicates a very small probability of committing
a Type I error, Consequently, the null form
of the major hypothesis is rejected and the
alternative, or working hypothesis, is

accepted,




Hypothesis 12:

Step 1t Hgt

90

Non-active duty military patients hospitalized

in U.S. Air Force hospitals experience the

same lengths of stay as non-active duty mili-

tary patients who are matched in terms of

selected age, sex, diagnostic, and surgical

characteristics but are hospitalized in U.S,

Naval hospitals.
Step 2

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 22
Pri- Prob-

Sub~- mary abil- Equiv-
hypoth- Diag- USAF Navy ity alent
esis nosis N* N* Value Result X< Value
12(a) 009.2 40 9 0.038 reject H, 6.54
12(b) 250.9 42 92 0.002 reject H, 16,40
12(e) k12,9 8 53 0.999 accept H, 0.00
12(4) 455,0 5 8 e e e
12(e) 465.0 38 2 * e e
12(f) 4Lg6,0 38 8 0.194 accept Hgy 3.28
12(g) 493,0 501 364 0.987 accept Ho 0.03
12(h) 500,0 501 501 0.996 accept H, 0.01
12(1) 550,0 69 ko 0.003 reject Ho 12,00
12(j5) 650.0 501 501 0.000 reject H, 84,73

Composite X2 Value = 122,99

*N = Sample size

##Sample size too small for valid comparisons to be

made,
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3: Analysis of Major Hypothesis 12:
1. Composite X% = 122,99

Degrées\of freedom = 16

o gignificance level = ,05
2. X%)c,16 = 26.296
3. Reject tre null hypothesis if

x23 x%95,16 = 26.296

Accept the null hypothesis if

x2< x%c 16 = 26,296
k., Therefore, the null hypothesis is rejected

at the ,05 level of significance.
4: Findings:
The analysis of the data in Table 22 reveals
that there is a significant difference in
the lengths of stay experienced by non-active
duty military patients hogpitalized in Air
Force hospitals and the lengths of stay of
comparable patients hospitalized in Navy
hospitals. Although the composite X2 value
is not extremely large, the probability of
committing a Type I error is still quite
small, Therefore, the null form of the major
hypothesis is rejected and the alternative,

or working hypothesis, is accepted.




B - GRAPHIC PRESENTATIONS OF PAS, ARMY,

NAVY, AND AIR FORCE LENGTH OF STAY DATA
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PAS, ARMY, NAVY, AND AIR FORCE AVERAGE LENGTHS
OF STAY FOR TEN SELECTED DIAGNOSES

Table 23

Average Length of Stay (Days)

gﬁimary

ag- Arm Nav Air Force
nosis PAS AD ~'xl‘lon-ﬂi AD *on-xﬁ AD Non-AD
009.2 3.5 2.7 3.0 6.5 16,0% 1.9 2.9
250.9 7.8 21.7 6.7 20.8 11.2 8.1 6.1
hi12,9 7.6 7.7% 7.5 8.8 10.7 4,9 13,9+
455,0 6.0 7.3 6.5% 18.2 7.9% 7.8 11,6%
465.0 3.8 2.8 3.4 4.3 2,0% 3.2 3.0
486, 6.5 5.4 5.5 12,5 8,0% 6.4 6.0
493,0 4.3 9.3 8.8 23.5 3.2 5.3 3.1
500,0 1.8 T 2,7 7.2 2.1 5.1% 2.1
550,0 5.1 8.2 4.1 14,9 8.9 6.6 4,6
650.0 3.6 4,2 3.4 10,2 3.8 5.1 4,0

*Sample size less than 20
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IV SUMMARY OF FINDINGS,
CONCIUSIONS, AND RECOMMENDATIONS

For those readers who lack the time or inclination
to read this entire paper, this chapter presents a
summary of the major findings, the conclusions reached
by this writer, and several recommendations based on
those findings and conclusions,

A - Summary of Findings

HYPOTHESIS 1: tive d ilitary patients hos-
pitalized in rmy hospitals
experience the same lengths of stay

as patients who are comparable in
terms of selected age, diagnostic,
and surgical characteristics but are
hospitalized in PAS hospitals.
REJECTED, accept the alternative.

HYPOTHESIS 2: Non-active duty military patients hos-
pitalized 1in Army hospltals

experience the same lengths of stay
as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals,

REJECTED, accept the alternative.

HYPOTHESIS 3: dut patients hos-
pitalized in { S, Naval hospitals
experience the same lengths of stay
as patients who are comparable in terms
of selected age, diagnostic, and sur-
gical characteristics but are hospi-
talized in PAS hespitals,

REJECTED, accept the alternative.
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HYPOTHESIS 41 Non-active duty military patients hos-
P 1zed 1n al hospitals
experience the same lengths of stay
as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals.

REJECTED, accept the alternative,

HYPOTHESIS 5: Active duty military patients hos-
mwmmgf}ospitals
experience the same lengths of stay

as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals,

REJECTED, accept the alternative,

HYPOTHESIS 6: Non-active duty militar jents hos-
pitalized in e hospitals
experience the same lengths of stay

as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals.,

REJECTED, accept the alternative.

HYPOTHESIS 73 tive gdut a nts hos-
pitalized in U.S, A hospitals
experience the same lengths of stay
as active duty military patients who
are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized

in U.SE Naval hospitals,
= JEC » accept the alternative,

HYPOTHESIS 8: Non-active duty military patients hos-
pitalized in i
. experience the same lengths of stay
as non-active duty patients who are
comparable in terms of selected age,
sex, diagnostic, and surgical character-
istics but are hospitalized in Il S.

Ngvad-hospiials.

REJECTED, accept the alternative.
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HYPOTHESIS 93 Active duty military patients hos-
pitalized 1 o s 1s
experience the same lengths of stay
as active duty military patients who
are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized

in U,S. Air Force hospitals.
» accep e ternative,

HYPOTHESIS 10: Non-active duty military patients hos-
alized 1in ospitals
experience the same lengths of stay
as non-active duty military patients
who are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized

in U'S§ Air Force hospitals,
REJEC » accept the alternative,

HYPOTHESIS 11: ,Acti*e duty military patients hos-
pitalize fﬁ?]ﬁ}::}};fggf&ﬁjhospitals
experience the same lengths of stay
as active duty military patients who
are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized
in W.§, Naval hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 12 Non-ﬁgiive duty military 2atient§ hos-
P ized in U.S, AIr Force hospitals

experience the same lengths of stay

as non-active duty military patients
who are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized

in IL.S. _Naval hospitals,
REJECTED, accept the alternative,
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B - Conclusions

1.

2,

,3'

The lengths of stay of active duty military
patients treated in Naval hospitals appear to

be consistently longer than comparable patients
treated in PAS, Army, or Air Force hospitals.

The lengths of stay of comparable active duty
military patients treated in Army and Air Force
hospitals, while determined to be different by
hypothesis testing, show no conclusive evidence
of one hospital system experiencing consistently
shorter lengths of stay than the other,

The lengths of stay of comparable non-active duty
military patients are different in each of the
three military services' hospital systems, How-
ever, the patient samples studied indicated that
no particular military medical service experienced

consistently shorter lengths of stay than the
other two military medical services,

Because of the difficulties experienced in
matching PAS and DoD patients, one must be
extremely cautious in reaching conclusions con-
cerning the relative length of stay performance
of PAS and DoD hospitals. The hypothesis test-
ing indicated that lengths of stay in DoD hos-
pitals ar;, indeed, different thén those ex-

perienced by comparable patients hospitalized
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in PAS hospitals. However, an examination of their
respective average lengths of stay and the cumu-
lative frequency distributions of the samples
revealed -- with the exception of active duty mil-
itary patients treated in Naval hospitals -~ no
clear pattern of one health care delivery system
experiencing shorter lengths of stay than the other.

5. Even with the full cooperation of the three mil-
itary medical services, obtaining comparable in-
patient data from all three is an immensely te-
dious and time-consuming task. The information
systems are enough alike to encourage comparative_
studies, but sufficiently dissimilar to frustrate
even the most diligent manager or researcher,

6., Although not addressed formally or tested statis-
tically in this study, the average lengths of stay
for non-active duty military patients appear to
be generally shorter than those of comparable
active duty military patients. The reasons for
this apparent disparity are beyond the scope of
this study. However, this writer speculates that
the longer lengths of stay of active duty military
patients are attributed to the fact that many such
patients' lack of a home environment to which they
can return to convalesce and to administrative
procedures rather than to differences in medical
treatment received by active duty and non-active

duty military patients.
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C_- Recommendations for Further Study

1.

3.

5

A study to determine the extent of hospital-
ization in military hospitals beyond the

point that acute medical care is required.

A study of the impact which expanded domiciliary
care facilities would have on acute hospital
patient days, costs of care, and medical
personnel requirements.

A study to determine military physicians’
attitudes toward quality as;urance and utili-
zation review programs in the military medical
systems, |

A study to compare the views of Medical Corps
officers and Medical Service Corps officers on
the conduct and purpose of quality assurance
and utilization review in the military hospital
environment,

An expanded version of this study which would
include a wider variety of patient profiles and
possibly identify areas of concern for utili-
zation review within the Department of Defense
health care delivery system.

A study of the patient information systems of
the three military medical systems and the

possibility of creating a unified system,
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A study to determine the elements, if any,
within the present military budgetary systems
which encourage overutilization of health

resources,
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AIR FORCE CASE ABSTRACT

CODING TRANSCRIPT FOR INDIVIDUAL MEDICAL RECORDS
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APPENDIX F
LETTER REQUESTING USAF DATA SERVICES SUPPORT

24 January 1974
Reply to Attn of: Capt Maxwell/56281
SUBJECT: Preparation of Biometric Data Tapes
T0: GLPS/TSGT Grant
1. As we discussed in our 24 January 1974 meeting, I
request the preparation of a 7 track magnetic computer
tape with the specifications listed in Attachments 1
and 2 of this letter.

2, If possible, I would like to receive the subject
tapes on or about 1 February 1974,

3. 1 sincerely appreciate your assistance in this
study.

Witlsam K. Maywdl

William K. Maxwell
Capt, USAF, MSC
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APPENDIX P (continued)

Specifications for the Preparation of the
Length of Stay Study Data Tape

Attachment 1.

1, Use the U.S. Air Force Conversion tape to convert
U.S. Army and U.S, Navy Biometric data tapes to U.S.
Air Force format., Please maintain each service's data
on separate tapes.

2, Prepare a working tape of Calendar Year 1972 U,S.
Air Force biometric data by using the following
exclusion/selection criteria.

a., Exclude:

a, records with J, K, L, M, S, 7, 8, or 9 in
Record Position 54 (Dispositionss

b. records with Y, Z, or 7 in Record Position 53
c. records where RP 8-13 does not equal RP 42-47

d. records with an alpha code in Record
Position 10-11

b. Select records from each of 3 services according
to the following table:

Primary Secondary Age Sex Surgical

Diagnosis Diagnosis Procedures
Recgig 82-85 92-94 2 1 156
Pos on - - - -
0052 ~Blank - —Eﬁnk
2509 Blank 35-49 M Blank
L4129 Blank 35-49 M Entry
4550 Blank 20-34 M Entry
L4650 Blank 20-34 M Blank
4860 Blank 20-34 M Blank
4930 Blank 00-19* M Blank
5000 Blank 00-19% F Entry
5500 Blank 20-34 M Entry
6500 Blank 20-34 F Entry
*gdD ete
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APPENDIX F (continued)

3. FPor each source (service) separately divide the
data groups developed in steps 2(a) and 2(b) according
to Record Position 23-25 as follows.

a. Alpha, 013, 014, 017 - 019
b. All other entries

4, The completion of the exclusion and selection actions
delineated above should result in the sorting of the
biometric data files into 20 groups for each military
service, Each data group should be standardized and

ready for processing by pre-programmed statistical routines.
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APPENDIX F (continued)
Data Elements to be Included
in the Data Files
Attachment 2,

AF Field File Description - Record Position

7) Current Grade 26-27
10) Length of Service ‘ 30-31
11) Age of Patient 32-%3
12) Sex of Patient
13) Race of Patient 35
16) Pre-Med Fac. Code 42.43
17) Med Fac. of Initial Admission U447
20) Day of the Week : 52

22) Disposition ° sh

26) Bed days occupied this 62-64

facility

%) Primary Diagnosis 82-85

38) Diagnosig-2 91-94
66) Surgical Operation-1 154-156
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APPENDIX G

COMPUTATION OF THE TEST STATISTIC
(IBM Computer Subroutine KOLM2)

Given a sample of n i.i.d. (independent and identi-
cally distributed) random variables X, and a sample of
m i.,i.d. random variables Y, this subroutine tests the
difference between the two empirical distribution func-
tions Fn(x) and Gp(y) using Kolmogorov-Smirnov's limit-
ing distribution. For this purpose:

1. The sets X and Y are sorted into the ordered
sets {X(i)} and {Y(i)}} , which are nondecreasing se-
quences.

2. The empirical cumulative digtribution func-
tions Fp(x) for the set X, and Gm(y) for the set Y are
computed., For example,

0 X< X(1)
Fno(x) = ¢ k/n X(x)$ X < X(k+1)tk=1,..1n-1

1 X(p)¢x

3., The maximum difference in absolute value be-
tween the two sample distribution functions is computed:

Dp,n = max |Fp (x) - Gy (¥
X, ¥

The statistic fmn Dy , is a random variable with 1
m¥n

limiting cumulative distribution fungtion L(z).

That is,

mn
1im Prob{4+/ m-n Dp,n < 2} = L(z)
Mm,n-» e o

L, Pinally, the probability (asymptotic) of the
statistic /gg Dp,n being not less than its computed
m+n

value, under the assumption of equality of the two
theoretical distribution functions from which X and Y
were taken, is computed:

P=1 - L(z)
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